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Central Rio Haina in the Dominican Republic selected Mirrlees equipment 
to increase capacity from 6,500 to 13,000 tons cane per day. Last crop 
they ground 1,205,016 tons. They produce raw sugar. 


We manufacture in our own works most of the 
equipment required in the production of Cane Sugar 
from Sugar Cane and welcome enquiries for particular 
items—or complete factories. 
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.TO CANE SUGAR 


Machinery 


Central Rio Turbio in Venezuela installed Mirrlees equipment throughout. 


This factory grinds at the rate of 2,500 tons cane per day and produces 
refined sugar, 


IRRLEES WATSON 


Head Office and Works: SCOTLAND STREET, GLASGOW, C.5 


London Office : 38 Grosvenor Gardens, S.W.1 
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STEAM TURBINES up to 15,000 kw. 
STEAM ENGINES up to 900 b.h.p. 


for 
Electrical Power and Mechanical 
Drives for 
Crushers, Mills 
Cane Knives, Pumps, etc. 


VACUUM PUMPS 


for Low pressure 
evaporation 


“ARCA’ 


pressure and 
temperature 


REGULATORS 


340 b.h.p. turbines in course 
of construction in our works 


Please write for comprehensive literature. 


Ltd 


BIRMINGHAM 16 - ENGLAND 


for < 
S 
ugar Estates & Refineries 
| 


IN SOUTH AFRICA 


the following factories installed Broadbent Centrifugals— 


Felixton Darnall Gledhow 
Melville Tongaat Natal Estates 
Huletts Refinery Renishaw Sezela 


Further centrifugals are at present on order for— 
Tongaat Sugar Co., Mbhlume Sugar Co., Sena Sugar Estates Ltd., 
Natal Swaziland Portuguese East Africa 
N’Dola Refinery, Empangeni, 
Rhodesia Natal 


THOMAS BROADBENT & SONS LTD + CENTRAL IRONWORKS + HUDDERSFIELD - 
' The world’s largest manufacturer concentrating entirely on industrial centrifugals 


ENGLAND 


Telephone 5520-5 Telegrams: BROADBENT HUDDERSFIELD 
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The ‘Super’ Universal Sack Closing Machine 


MODEL NO. 5B 
Fitted with 10 or 12 ft. Conveyor and Special Clutch Drive 


This machine is fitted with a conveyor 10 or 12 ft. overall and a Special 
Clutch Drive which allows the conveyor to be run independently of the 
sewing head. 


Jute, Hessian, Paper Lined Hessian, Cotton and Paper Sacks weighing from 
50 to 325 Ibs. can be sewn on this machine. 


Machines can be seen working by appointment. 


Power required 2 h.p. Shipping weight : 14 cwts. 


Manufactured in Great Britain by: 


The Sack Filling & Sewing Machine Syndicate Limited 


(Timewell’s Patent) 


TIMEWELL WORKS - LOCKFIELD AVENUE - BRIMSDOWN -: ENFIELD . MIDDX. 
Telephone : HOWARD 1188 Telegrams : FECIT, ENFIELD 
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ROTAMETER 


WISSINGTON 


Rotameter transmitting density 

meters and flowmeters are DENSITY MEASUREMENT 
OF 

MILK-OF-LIME 

and Vignoles electronic con- THICK JUICE 


trol system at the British Sugar ‘ Lae: 4 TO RAW JUICE 


integrated into the Evershed 


Qe 


Corporation sugar factory at 


Wissington. 


These instruments are also 
available with pneumatic trans- 


mission. 


FLOW MEASUREMENT 
OF 


RAW JUICE ®Write for leaflets 


THIN JUICE 
SJ2007/ 
THICK JUICE ant 


DIFFUSION $J2042/11 
SUPPLY WATER 
MAKE-UP WATER 


SLURRY RETURN 
TO, RAW. JUICE 


ROTAMETER 


FLUID MEASUREMENT AND CONTROL 
FLOW-DENSITY- LEVEL 


ROTAMETER MANUFACTURING CO. LTD., 330 Purley Way, Croydon, Surrey. Tel: CROydon 3816 
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1,000 gall. kettle in 4” 
copper. 
lynx Quasi-orc welded. 


12,000 gallon water 
seporator 


Stainless steel 
vessel with mild 
steel jacket 


WELDED FABRICATIONS 
ORDINARY OR EXTRAORDINARY 


CLARKS CAN COPE 


STAINLESS STEEL, MILD STEEL, ALUMINIUM 
FABRICATIONS COMPLETE WITH 
VALVEWORK AND PIPEWORK 


METALLIC ARC WELDING 
ARGONAUT AND ARGON-ARC WELDING 


STRESS-RELIEVING AND TESTING FACILITIES 


GEORGE CLARK & SONS (HULL) LIMITED 
HAWTHORN AVENUE, HULL 


Telephone 37654 Telegrams * Clark Hull’ 


A MEMBER OF THE NEWMAN HENDER GROUP 


Clark’s modern methods, efficient equipment, 
unique facilities and practical approach all 
operate to your advantage.... 


Clarks offer you a unique combination of the 
most advanced equipment and methods with a 
century-old reputation for high craftsman stand- 
ards on every type of fabrication work. 


Stainless steel, mild steel, aluminium, copper; and 
aluminium-bronze to mild steel... Clarks of Hull 
will not only give you the practical solution to 
your problem—they’ll deliver a first-class job on 
time! 


Send that enquiry first to Clarks of Hull. 
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CUT COSTS WITH MARKHAM 
TRAILER TRAINS 


A quicker and better job at far less cost! 


* not expensive 


* They're built for the job, and when it comes to rugged strength 


you can’t beat the Markham specification ! 


Markham’s 5-lon Heavy Pat- 
tern Sugar Cane Cart operates 
over the roughest terrain carry- 
ing large loads and is ideal for 
long journeys between planta- 
tion and factory. Large diam. 
rear wheels enable this cart to 
traverse uneven ground with 
vase. The swivel and pivot 
mounting of front axle censure 
reat stability making this Cane 
art extremely 


For speedy, economical handling of 
cane, Markham’s Cane Trailers are 
unsurpassed. They will work easily 
over rugged terrain, and their excep- 
tional strength of construction ensures 
a long, trouble-free life. 


A PRODUCT OF 


ATIN-MARKH 


For constructional jobs, road 
making, etc., this 3-ton 
hydraulic tipping ‘Dumper’ 
trailer is a winner; very 
strongly made, it will give 
years of service under the 
most arduous conditions. 


j Please send me details of your range of Cane j 
MARKHAM TRACTION LTD. | Trailers and Landed costs. 
LINCOLNSHIRE IRONWORKS ‘NAME | 
STAMFORD, LINCS. awpress 


—— 


Active selling organisations are still required in some of the Sugar Growing areas of the world, 
and Bona Fide trade enquiries will be welcomed. 
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driven by 


WARD-LEONARD sec 


@ ELECTRONIC CONTROL 


@ ELIMINATION OF CURRENT 
PEAKS 


@ RECORD PRODUCTION WITH 
MASSECUITES OF ALL GRADES 


Battery of 4 centrifugals at 
the Fontaine-le-Dun Sugar 
Factory (France) 


, rue Montalivet, PARIS (8°) - Tél.: ANJou 29-01 et 32-40 
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In this Jet-age... 


why not fall in line? 


SCHEMATICAL ARRANGEMENTS 


INJECTION WATER 


WASTE WATER 
WASTE WATER 


OF AERATED 
DE AFRATED 


Serve your Stork-Werkspoor individual Vacuum Pans 
and your Stork-Werkspoor Evaporator 
with Stork-Werkspoor Water-Jet Air-Removal. 


Simple! 


No moving parts! No extra water required! 
Only one orifice, no clogging 


of small-sized multi-jets ! 


For all sugar machinery apply to Gebr. Stork & Co N.V. - Hengelo - Netherlands 


STORK WERKSPOOR 


HENGELO AMSTERDAM 
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GRILL 
FLOORS 


at 
TATE & 
LYLE 


LIVERPOOGE 


Safe foothold is assured im 
Tate & Lyle’s Liverpool refinery 
by GRILL FLOOR flooring. 
Its open, non-slip surface sheds liquids, 
is easily cleaned and does mot 
harbour dirt. On the stairways 
GRILL FLOOR stair treads and 
handrailing provide a sure footing 
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GRILL 
FLOOR stair 
treads at Tate & 
Lyle’s Liverpool 


refinery. 


Tate & Lyles 

Liverpool refinery, 

flooring and 
handrailing by . 
GRILL FLOORS 


FOR: POWER STATIONS REFINERIES* GAS WORKS* CHEMICAL PLANTS * WATER WORKS FOOD PREPARATION 
PLANTS * COAL WASHERIES © AIRCRAFT INDUSTRIES* CEMENT WORKS * MATERIAL HANDLING PLANTS, ETC. ETC. 


GRILL FLOORS LTD WEST ROW NORTH KENSINGTON LONDON W. 10 
TELEPHONE: LADBROKE 3066-7 (2 LINES) TELEGRAMS: ETYLADEC WESPHONE LONDON 
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@ Simplicity. @ Economy of operation. 
@ Ample fuel reserve. @ Rapid response 
@ Ash problem minimised. 
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THOMPSON - EISNER FURNACES 
AT THE 


INGENIO CONCEPCION SUGAR MILL 


Thompson-Eisner furnaces are operating 
most successfully at Rio Turbio, 
Venezuela, with boilers of 108,000 Ib/hr 
evaporation. However, the new 
installation at the Ingenio Concepcion 
sugar mill in Argentina is even 

larger. To date, this is the largest unit 
fitted with Thompson-Eisner furnaces. 
As a result of its special advantages 

the Thompson-Eisner furnace was 
chosen in preference to the other types 
of bagasse furnace. In particular it has 
an ample fuel reserve to allow for 
continued operation up to twenty 
minutes should there be any failure in the 
supply of fuel. Simplicity of design 
and the absence of mechanical throwers 
and firebars keep maintenance at a 
minimum. 

Three Thompson-Eisner furnaces are 
fiited at Ingenio Concepcion sugar mill. 
Firing bagasse with a 50% moisiure 


content, the boilers produce 132,000 Ib/hr 


saturated steam at 300 p.s.i. 


These furnaces are being built under 
licence from John Thompson by Sociedad 
Caren, 


Among many users of Thompson -Eisner Furnaces 
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SALZGITTER 
SUGAR CANE MILLS of most ones design 


with plain or roller bearings 


SALZGITTER 
a 
@ The two part mill headstocks can be quickly connected and 
disconnected by means of a keyed joint. , 
@ Mill headstocks of all-welded construction offer maximum 
security against fracture 
@ Long working life through efficient anti-corrosion protection a 
of surfaces in contact with juice. 
@ The smooth inside surfaces ofthe millheadstocksexcludethe || | 
possibility of the formation of fermentation pockets y : 
@ Bagasse bridge with trash plate adjustments arranged outside 
headstocks 
@ Tilted or vertical hydraulic head 
Expert advice from specialist engineers can be obtained from our 
technical service department. 


SALZGITTER- BAD (Western 


telex: samag sgtr 0953805 


MEZGITTER . TIENGESELLSCHAFT. 
: 


class chain 


for intermedia te cane 
carrier service 


You cut downtime to a minimum when 
you specify Link-Belt 900 Class chain for 
intermediate carrier service. 

This durable chain stands up under the 
most gruelling and corrosive carrier conditions. 
The special Link-Belt rib design gives additional 
link strength. Double sprockets contact 
outboard driving lugs... bagasse eannot jam 
in centre pockets of links with this method 
of driving. Result: Longer trouble frec 
operation... fewer conveyor shutdowns. 


Link frames—available in malleable iron, 
Promal, bronze or stainless steel—can be 
furnished with pins and bushings of either 
carbon steel, bronze or stainless steel. 


For complete  infor- 
mation on Link-Belt chains 
and sprockets, contact 
your Link-Belt representa- 
tive. Or write direct for 
Book 2640 containing full 
information on Link-Belt’s 
complete line of sugar- 
handling equipment. 


15,051 


CHAINS * SPROCKETS + SLATS 


LINK-BELT COMPANY : Engineers ‘ Manufacturers - 
Exporters of Machinery for Handling Materials and 
Transmitting Power Established 1875. PORT 
DIVISION: Dept. 559-ISJ, 233 Broadway, New 
York 7, U.S.A., Cable Address: Linkbelt—New 
York « Australia, Marrickville (Sydney) - Brazil, Sao 
Paulo + Canada, Searboro (Toronto) - South Africa, 
Springs. - Representatives Throughout the Worid. 


COMPONENTS are accurately made, 
carefully assembled. Wearing shoes 
at open end of link prevent tilting. 
Bushings are renewable, fit securely 
in barrel. Pins are firmly locked to 
prevent rotation in sidebar—cotter 
type assures easy assembly 


WELDED STUD SLATS eliminate slat 
hole elongation, prevent juice leak- 
age and resist corrosion. Longer 
earrier life is assured because slats 
and chains are properly matched. 
Stainless, steel self-locking nuts re- 
main tight..fmake assembly and 
disassembly easy. 
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TUBES OF QUALITY 
SUGAR INDUSTRY 


HUDSON & WRIGHT LTD. 


Head Office: HALBERTON STREET, BIRMINGHAM 
Glasgow Office: 50 WELLINGTON STREET 
Grove Street 


TUBE MILLS and FOUNDRIES ; Halberton Street BIRMINGHAM 
Dugdale Street 
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4&wheel Model with fait tricking te 
open or closed ends. Also suitable for bai 
In various corrying capacities, 


Our factory representatives are at the 
moment travelling the cane srowing 
areas and may be visiting’ you personally. 
Whitlock Cune Trailers arelbacked 
by many years experience and will 

stand-up to the job. 


Ask for catalogue SC.41 and send details 


4-wheel Goose-Neck type of pressed steel 
construction with extra heavy bracing for loads 
up to 6 tons. 


A low cost model on large diameter wheels for 
loads up to 5 tons. 


a \j 
of your requirement 


Roasters 
Coolers 


The well known Rotary Louvre Dryer 


A product is only as good as the equipment processing it. Our 
range of Dryers and Coolers is constructed to standards of pre- 
cision and finish that ensure the highest degree of control, con- 
sistency and absolute reliability. Rotary Louvre equipment 
fulfils the requirements of Sugar Refineries when drying and 
cooling sugar either for filling into paper sacks or for bulk storage. 


The latest addition to our range—the ROTARY WATER 
LOUVRE COOLER is of the staged and indirect type, using 
water as the coolant. The Dryers and Coolers are used by most 
of the biggest names in industry, and could make a major con- 
tribution to the efficiency of your plant. 


THERMIX Dust Control & Collection Equipment for Sugar Refineries 
The AIRMIX Wet De-duster illustrated is specially recommended 
for the collection of sugar dust created in the handling of sugar. 
Control of the dust as it is produced by positioning suction points 
and hoods on Elevators, Screens, Conveyors etc. enables it to be 
collected at a central point by an AIRMIX unit. Collection effi- 
ciencies of 99°8 per cent can be obtained, and the sugar solution 
in the washer is continuously recycled before passing to remelt. 


The THERMIX range also includes TUBIX (Multi-tubular) Dust 
Collectors: BAG FILTERS: CYCLONES: DISCHARGE 
VALVES, ete. 


DUNFORD and ELLIOTT 


PROCESS ENGINEERING LIMITED 


LINFORD STREET LONDON S8.W.8. 
Telephone: Macaulay 2405/6 * Grams: Lindaresco * Telex * London 


4 
LOUVRE... Dryers 
4 
Ce) The new Rotary Water Louvre Cooler 
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AUTOMATIC LIMING 
CONTROL 


KEY TO SCHEMATIC DRAWING LAYOUT 


A—Hydrated Lime Hopper K—*‘Correct’’ Milk-of-Lime Tank, with Stirrer. 
L—Centrifugal Pump for ‘‘Correct’’ Milk-of-Lime to 
C—Sieve-bottom Receiver Hopper. Process. 


D—Heavy Milk-of-Lime Tank with Stirrer. M—Mixer Unit.* (Patent Pending). 
E—Hand Operated Valve on Water Line. N—Flow-through Electrode System for pH Control. 


F—Centrifugal Pump for Heavy Milk-of-Lime to Density P—pH Transmitter. 
Meter & Controls. 


G—Density Meter, Continuous and Automatic. S—Recorder/Controller for pH Control of Liming. 


H—Recorder/Controller for Continuous Density Control. 


J—Stand-pipe for ensuring that Meter is always full. © See L.S.J., 1958, 68, 213. 
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vacuum pans 


% manufacturers of 
machinery for Complete 


Sugar Factories. 


The vacuum pans_ illustrated 
are part of the machinery supplied 
by Craig for this sugar factory 
in India. 


A. F. CRAIG & CO. LTD. 


Head Office and Works: Caledonia Engineering Works, 
PAISLEY ° SCOTLAND 
Telephone: Paisley 2191 Telegrams: Craig, Paisley 


London Office: 727 Salisbury House, London Wail, E.C.2 
Telephone National 3964 


Your enqutries 
will have our 
prompt attention. 
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DESIGNERS AND’ MANUFACTURERS OF 
MODERN CENTRIFUGAL MACHINES 


6—42" x 24” Electrically-driven centrifugals— 
Speed 480/960 r.p.m. Vertical enclosed ventilated two- 
speed motors, directly coupled to centrifugal spindles. 
Regenerative braking from top speed to 
Walf speed. D.C. injection braking from half 
speed to rest. 


and steaming. 


Automatic water washing 


Process timer controlling 


98 LAIDLAW STREET 


Telephone: SOUTH 2545 


It is important in the 
highest degree that 
production should be 
maintained by efficient 
machinery. 


AND COMPANY L/MITED 


the duty cycle. Control'ed-cntry hand-operated 
mechanical discharging ploughs. 
Electrically-driven exhausting fan unit inter- 


locked with steaming covers. 


We also manufacture high-speed electrically- 
driven and high-speed water-driven centrifugals. 


Your enquiries will have our best attention. 


GLASGOW, 


c.5 


Telegrams: ‘‘FUGAL’’ GLASGOW 


Up to specification 
| | 
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NOTES AND COMMENTS 


U.K. 1958-59 Campaign Results’. 


With a total yield of 5,742,016 tons, representing 
an average of 13-88 tons per acre, the 1958-59 sugar 
beet crop was 466,000 tons ahead of the previous 
record, in 1953-54. The tonnage delivered was 1,202,516 
tons more than in the previous season, when the crop 
was seriously affected by virus yellows. 


Spalding factory, with an average of 164 tons per 
acre, experienced the highest yield, and factory 
averages in excess of 15 tons per acre were atiained 
by Cantley, Ely, Ipswich, King’s Lynn and Wissington 
growers. Many individual crops of 23-25 tons per 
acre were recorded. 


Production of sugar beet pulp—410,000 tons—was 
also the highest on record. Twenty thousand tons 
of pulp pellets were made at Bardney and King’s 
Lynn factories, and for the first time a proportion 
was reserved for the feeding-stuffs trade, by whom 
the product was well received. 


Due to the wet and sunless summer, sugar content 
avereged only 15-08%, and total sugar production, 
at 716,000 tons, was some 2,000 tons short of the 
record. 


Conditions during the harvesting period were un- 
favourable, particularly towards the end, and rain, 
snow, hail and frost were all experienced during 
January. Growers and hauliers nevertheless succeeded 
in keeping all the factories operating at full capacity 
throughout the period. Two-thirds of the total 
tonnage is understood to have been harvested by 
machine. 


Weather in the early autumn, which resulted in a 
late cereal harvest, also had its effect on the beet 
campaign, which started several days later than has 
been the case in recent years, 


It is difficult to attribute the record crop to a single 
cause, but among the factors involved were: ideal 
seedbeds in the spring of 1958, rain that kept down 
the aphids so there was less virus, more spraying by 
farmers as an insurance against virus yellows disease, 
extra rain that gave high root weights, and a mild 
autumn which allowed an extended growing period. 

Also, many of the fields which had earlier been 


reported as waterlogged and had been all but written 
off succeeded in making a remarkable recovery. 


Sugar in the Central African Federation’. 


At present the Federation of Rhodesia and Nyasa- 
land produces only 10% of her sugar requirements, 
However, the construction of the Kyle Dam and the 
proposed Bangala Dam in Southern Rhodesia has 
led to an upsurge of inierest in production, and the 
position in the various sugar growing areas is as 
follows 

Chirundu Sugar Estates.—Only 750 tons of sugar 
were produced during 1958 as a serious fire burnt 
out most of the crop. There are reported to be 1000 
acres of newly established cane, and there are plans 
to expand to 3000 acres by 1960. Further expansion 
is apparently limited by lack of power to pump water. 
However, work on the 75-mile power line which 
will carry electricity from Lusaka to Chirundu is well 
ahead, and is scheduled for completion at the end 
of June. 

Triangle Sugar Estates.—Last year 5000 tons of 
sugar were produced from 1600 acres, and it is hoped 
to produce 10-11,000 tons during the current year. 
At present there are reported to be about 4000 acres 
of cane in the fields. An experimental overhead irri- 
gation scheme costing £325,000 has been installed, 
and about four-fifths of water io be drawn from the 
Kyle Dam (now under construciion) will go to 
Triangle. It appears that the estates may have up 
to 20,000 acres under irrigation by 1965. Assuming 
a yield of 34 tons of sugar per acre, this would mean a 
toial production of 60-65,000 tons by 1965. 


Hippo Valley Estates.—It is hoped to have 2000 
acres under sugar cane by 1962, and 3000 acres the 
following year. Assuming an average yield of 3 tons 
per acre, total production by 1965 could thus be 
9000 tons. It has been reported that the sugar acreage 
might be increased to 10,000 when water from Bangala 
and other projects becomes available. 


Other bodies have also been showing interest in 
sugar growing, although plans are generally specu- 
lative and little advanced as yet. It is understood 


that the Elephant Marsh area in the Shire Valley of 
Nyasaland is well suited to cane production. The 
opinion has been expressed that although the Federa- 
tion will be self-sufficient in its own refined sugar 


1 British Sugar Beet Review, 1959, 27, 108. 
2 Overseas Review (Barclays D.C.O.), March 1959, 26. 
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(with refineries in Bulawayo, Salisbury and one being 
erected in Ndola) it will be a long time before sufficient 
sugar cane can be grown to meet the rapidly expanding 
consumption, far less to produce any exportable 
surplus. 

* * 


Cuban Production and the Sugar Market. 


Prices have declined steadily over the past month 
or two, with a fall of Is 104d per cwt, c.if., on the 
London market during the last month. Sugar is 
thus at the lowest market level since 1944 when for 
three years running the Cuban crop had been pur- 
chased at a price of 2-65 cents f.a.s. 

C Czarnikow Ltd.* write: “The absence of any 
intimation from the Cuban Government as to her 
sugar policy is not calculated to bring confidence to 
the market. Reference by Premier CAstRO in early 
April to the fact that the current low prices are due 
to the heavy sugar output in Europe and that this 
expansion had been encouraged by the restriction of 
Cuban production over the years has been commented 
upon in market circles. 

“In the meantime production in the Island is in 
full swing and contrary to the fears expressed in 
some quarters there was a full resumption of milling 
after the Easter holiday. Production up to the end of 
March, at 3,009,949 Spanish tons, was 945,000 tons 
behind last year’s total for the same period but it is 
of interest to note that output during the second half 
of March was only 142,000 tons behind the com- 
parable figure for 1958 despite the fact that this year 
the Easter week-end occurred during the period. 

“Well informed circles continue to express the belief 
that the full decreed crop of 5-8 million tons will be 
produced but there must still be an element of doubt 
about this in view of the uncertainty as to the com- 
mencement of the rainy season. There has so far 
been no suggestion that mills finishing their quoias 
early should continue to grind, although authority 
has been given to some mills, whose production last 
year was hampered by revolutionary activities, to 
grind all the cane available even if quotas are ex- 
ceeded. This is expected to involve about 15,000 
tons. 


Mauritius Sugar Production in 1958‘. 


The final results for the 1958 crop show a production 
of 4,329,013 metric tons of cane yielding 525,654 
metric tons of sugar. The average extraction percen- 
tage was 12-14. These figures compare with 4,343,824 
metric tons of cane and 561,602 metric tons of sugar 
for the 1957 crop. 

Up to 19th January, 446,239 metric tons of the 
1958 crop had been shipped to the following 
destinations :— 

United Kingdom 357,972; Canada 51,745; 

-Morocco 10,148; Lebanon 9,331; Iran 8,966; 

Malaya 3,920; Singapore 2,134 ; Hong Kong 1,270; 
and Seychelles 753 metric ions. 

This total compares with 469,626 metric tons for 
the corresponding period a year earlier. During the 
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calendar year 1958 Mauritius exported 522,752 
metric tons of sugar (partly 1957 and partly 1958 
crop) and about 25,000 metric tons were consumed 
locally. In 1957 sugar exports totalled 579,353 
metric tons. 

The Cyclone and Drought Insurance Board has 
approved that the year 1958 should be declared a 
““cyclone year” in respect of 15 factory areas out of 
the 25 factories which were in operation last year 
and compensation will accordingly be payable to 
planters of those areas. 

* 
Tate & Lyle Investments Limited—Annuai Report, 1958 
Raw Sugar Production 


The 1958 crop in Trinidad proved successful for 
Ste. Madeleine, but was a difficult one for Caroni in 
spite of an increased tonnage. Adverse weather 
conditions affected the yield of sugar from the cane 
and although 8 per cent more sugar was produced, 
27 per cent more cane had to be milled. This resulted 
in considerably increased costs and in addition there 
was a substantial wage increase during the year. 


In Jamaica, output fell below the figure for previous 
years primarily owing to the disturbance of the agri- 
cultural cycle, which partly accounted for the some- 
what disappointing results. 


Every effort has been made to establish under cane 
the 3,000 acres of land at Chirundu in Southern 
Rhodesia, but this has taken longer than anticipated, 
and full production will be delayed for a further year. 
The overhead irrigation system has been completed 
over the area and arrangements have been made for 
the erection of a power line to enable all the power 
requirements of the estate to be supplied by the Lusaka 
Eleciricity Supply Corporation Limited. 

Refined Sugar Production 


John Walker & Co. (Sugar Refiners) Lid. have had 
a successful year and their results are beginning to 
show the effect of savings in operating costs from re- 
finery reorganisation and from capital expenditure 
on new plant. The Greenock refineries are now sup- 
plied with bulk raw sugar from the new terminal at 
James Watt Dock, operated by the Greenock Bulk 
Handling Co. Ltd. 


The Group has a substantial holding in Canada 
& Dominion Sugar Co. Ltd., who have recently 
erected a refinery at Toronto. lt has been designed to 
take advaniage of the opportunities offered by the 
newly consiructed St. Lawrence Seaway, and will 
be capable of producing somewhere in the region of 
260,000 tons per annum. 


The erection of a new refinery in Ndola in the 
Northern Rhodesia Copperbelt is proceeding and it 
should come into production early in 1960. The 
refinery will serve a consuming area which has hitherto 
had to rely on supplies from the Rhodesia Sugar 
Company’s Bulawayo Refinery involving a very long 
and costly haul by rail. 

3 Sugar Review, 1959, (400), 63. 
* Overseas Review (Barclays D.C. & O.), February 1959, p.27. 


PART I 


UCCESSFUL control of any disease depends 
S upon a knowledge of the behaviour of the 
parasite in relation to its host, and it is therefore 
necessary to consider first various factors of eelworm 
biology. 
Biology of the eelworm 


Members of the genus Heterodera produce their 
eggs within horny bags or cysts which are somewhat 
resistant to penetration by some treatments, and 
fortunately they do not seem to be important parasites 
of sugar cane. Meloidogyne species are known to 
attack sugar cane, and their eggs occur in gelatinous 
masses outside the body, where control treatment 
can reach them more readily than if they were in 
cysts. The kinds which are most easy of all to control 
are species of, say, Ditylenchus or Pratylenchus, 
the eggs of which are not specially protected. 


The stem eelworm Ditylenchus dipsaci on many 
plants (e.g. oats) attacks its host only at the soil 
surface whilst cysts of Heterodera rostochiensis, the 
potato root eelworm, and organisms of the genus 
Meloidogyne are distributed through the whole soil 
mass. Control of true surface feeders is much less 
expensive than treatment of the soil in depth. When 
eelworms infest the soil mass, they are frequently 
found to a depth greater than that of cultivation. 
The deep infestations are probably of less account 
than those nearer the surface and though they may, 
and usually do, prevent an absolute 100% control, 
they do not prevent valuable economic increases in 
yield from treatment within the depth of cultivation. 


Many eelworms persist in a potentially active 
condition in the soil for some years in the absence of a 
susceptible host crop. There is, however, always 
some wastage of the population, the rate of which is 
generally greater the higher the temperature, and the 
question of control by rotation naturally arises. 
Extending the rotation between two sugar cane crops 
could itself introduce economic loss, but might be 
necessary as an adjunct to treatment if infestations 
were very high (see below). The genus Meloidogyne, 
moreover, has a considerable host range, and so might 
other species likely to occur. Possible weed hosts 
must therefore be considered as a potential complicat- 
ing factor in eelworm control. 


Laboratory Estimates of Eelworm Populations 


Successful control of eelworm diseases demands a 
closer liaison between advisory technologist and grower 
than does any other type of control known to plant 


PRINCIPLES AND PRACTICE FOR THE CONTROL 
OF EELWORM DISEASES 


By JOHN GRAINGER 
(Department of Plant Pathology, West of Scotland Agricultural College, Auchincruive, Ayr, Scotland.) 


(In the 1.S.J., 1958, 60, 31, appeared an article by C. L. DUDDINGTON on the biological control of the 
eelworm. The present article describes methods of chemical control.—Ed.) 


pathology, and quantitative methods are required 
for estimating populations of eelworms in the soil 
and for measuring the intensity of attack on the 
roots, > * 4, Control of new, slight, shallow infesta- 
tions is far easier than that of old, heavy and deep 
ones, and early recognition is frequently the most 
vital factor in success. Moreover, the important matter 
in disease control is not how many organisms are 
destroyed by treatment, but how few are left. Methods 
of field control are frequently applied to eelworm 
populations which are so high that in spite of consider- 
able reduction in numbers by treatment, those that 
remain are still capable of causing serious economic 
loss, and treatment then seems to have had little or 
no effect. 

Relations of the eelworm population with yield 
are fundamentally of the type shown in fig. |. When 
numbers are too few to bring maximum damage 
to the plant roots (the unshaded area) the yield 
bears a somewhat logarithmic relation to the magni- 
tude of the actual population. Eelworms are, however, 
usually able to produce large numbers when a sus- 
ceptible crop is grown, and frequently there are more 
eelworms than can cause maximum damage to the 
plant roots, but, no matter how many there are, within 
the shaded area of fig. 1, the yield has sunk to its 
lowest level, and cannot be depressed any further. 
The relative number of eelworms is, however, still 
most important in control. Lines A and B in fig. 1 
both represent the same percentage diminution of the 
population by treatment, but the population left by 
A is still within the shaded area, and no increase in 
yield would result. Line B, on the other hand, repre- 
sents a population reduced to a value well within the 
unshaded area, and a substantial increase in yield 
(B’) is obtained. 

The population value represented by the junction 
of the shaded and unshaded areas of fig. | can be 
found by survey or experiment. If a population is so 
high that reduction by a given percentage treatment 
still leaves it within the shaded area, the infestation 
can only be reduced to a controllable level by the 
avoidance of a susceptible crop. It then becomes 


1 Goopry : “Laboratory methods for work with plant soil 
nematodes”. Min. Agric. Fish. and Food Tech. Bull. 
1957, (2), 1-25. 

2 s*Jacos and STEMERDING : “Een handleiding voor Nemato- 
logie”’. Plantenziektenkundige Dienst Overdruk, 1956, 
(120), 1-107. 

3 MINDERMAN : “New techniques for counting and isolating 
free living nematodes from small soil samples and 
from oak forest litter’. Nematologica, 1956, 1, 216-226. 

4 SersHorst: The quantitative extraction of nematodes 
from soil. Nematologica, 1956, 1, 249-267. 
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necessary to know the rate of natural wastage men- 
tioned above. Quantitative examples of the use of 
population measurements in practical control of the 
potato root eelworm are being published*, and would 
serve as a guide for any further details of principle. 
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Fig. 1. The general relation between eelworm populations 


and yield. For explanation of A, B and B’, see text. 


Hygiene and Management 


Eelworm diseases are spread from place to place 
by the transport of diseased material, and, for those 
which persist in the soil mass, by any method which 
moves soil. International plant protection agreements 
and quarantine regulations are now adequate to 
prevent spread between nations, and there is, more- 
over, a growing tendency to wash earthy propagating 
material free from soil before it is distributed (e.g. 
seed potatoes). There is still need for great care within 
a country, to limit any outbreak of eelworm disease, 
for the best control is still the avoidance of an attack 
wherever possible. New planting material brought 
from another area should be grown in a quarantine 
plot and only if healthy should it be established 
in a main plantation. Borrowed machines should be 
washed free from soil ; we have found over 20,000 
cysts of the potato root eelworm in the soil sticking 
to the four wheels of a tractor in wet weather. Visits 
on infested ground are to be deprecated ; we carried 
27 root eelworm cysts away on our boots on one moist 
occasion. Should eelworm attack, early diagnosis and 
treatment is essential, as already meniioned, and if 
any eelworm-infested material can be burnt and not 
returned to the ground, so much the better. 


Control of Eelworm on Plant Material 

Dormant propagating material known to be eel- 
worm infested can sometimes be freed from the 
parasite by treatment. Washing with a high-pressure 
water jet removes surface eelworms, e.g. root eelworm 
cysts from potato tubers, and a proportion of 
Aphelenchoides ritzema-bosii from chrysanthemum 
plants. The last-mentioned moves over the plant 
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surface, and a useful degree of control has been 
obtained by spraying young plants twice with 0-005% 
‘“‘Parathion’’*. Nemacidal dips containing mercury, 
and fumigation techniques have also been used with 
success against surface eelworms. 


If eelworms are inside the plant material as are 
Ditylenchus dipsaci in bulbs, the only likely method 
of control is by hot water treatment’. The material 
is placed in water which is maintained at a given 
temperature for a given time, preferably with constant 
stirring, and then quickly cooled. Treatments at 
110°F (43°C) for 20 to 25 minutes, or at 11S°F (46°C) 
for 5 minutes are generally suitable for superficial 
Aphelenchoides on chrysanthemum, but even internal 
eelworms are not likely to survive the hot water 
treatment at 50°C for | to 14 hours already applied in 
many regions for the control of the ratoon stunting 
virus of sugar cane. Living plant material, however, 
varies in its ability to survive this treatment. 


Systems of Direct Field Control 


At the end of the second world war there was 
scarcely any material known to be suitable for eel- 
worm control. We now have four different systems 
and a fair number of suitable materials. One system 
is a surface treatment, but the other three can be 
applied in depth. Treatment of the whole soil mass, 
even to a depth of 9 inches, has been a difficult problem 
for the agricultural engineer, but has been overcome 
by two of the systems. 


Soil mixing is the newest, least expensive and, in 
temperate climates, the most effective method. It has 
been developed solely at Auchincruive, where it was 
found that very small amounts of various mercury 
compounds mixed very intimately with the soil 
would control potato root eelworm far more efficiently 
than much larger amounts merely raked into the sur- 
face. Substitution of a radioactive compound for the 
mercury made it possible to specify quantitatively 
what is meant by intimate mixing—the added material 
must not vary outside the limits of plus or minus 
20% of the required dose in all parts of the soil mass, 
except for a small tolerance within plus or minus 
30%. If the dose is 5lb per acre, the added material 
must not, at any point, be at less than a rate of 41b 
(80%) nor more than 6lb (120%). This seemed 
a very tight specification, but radioactive isotopes 
were used further to assess the performance of various 
types of mixing device. The horizontal rotary culti- 
vator emerged as the best mixer, but two placings of 
the added material were found absolutely necessary 
for an even mix in depth—one placing at or near the 
surface, and another well down towards the depth 
of rotary cultivation. Deep applications were 
mechanised by blowing’dust into the spaces behind a 
suitable number of duck-foot tines. Applications 
5 GRAINGER : “Population studies and successful control 
of the potato root eelworm”’. 1959. 

* BRYDEN and Hopson : “Control of chrysanthemum eelworm 
by Parathion”. Plant Pathology, 1957, 6, 20-24. 

7 ANON : “Hot water treatment of plants”. Min. Agric. Fish 
and Food Adv. Leaflet, 1955, (379), 1-5. 


Day in, day out, with complete reliability, Marshall M.P.6 
tractors haul over 36 tons of sugar cane at a time. 


Hauling these loads from the fields over unsurfaced roads 
at economic speeds, the M.P.6 provides an economical means 
of keeping the sugar factories supplied. 


MARSHALL SONS & CO., LTD. GAINSBOROUGH, LINCS, 
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McNeil Patent Mechanical Bagacillo Strainer 
Packed for Shipment 


Proved in Service 
Gives Much Finer Screening 
Can be Fitted to Any Existing Installation 


JOHN CO. LTD. 


COLONIAL IRON WORKS, 
GOVAN, 
GLASGOW, S.W.1 
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PRINCIPLES AND PRACTICE FOR THE CONTROL OF EELWORM DISEASES 


at the surface and at 7 inches depth, rotary cultivated 
to 9 inches, gave a mix of the required specification 
through the whole mass (fig. 2). A prototype 
production machine* has now been made (fig. 3) ; 
it is rear-mounted ona diesel tractor, the diesel exhaust 


ROTAVATOR 


Fig. 2. General scheme of the soil disease control unit. Two 
placings of the dust (---) (1) behind duck-foot tines working 
at 7-in depth, and (2) on the surface, are mixed in by the rotary 
cultivator working to 9in. This achieves a mix of the added 
material to within + 20% in all parts of the treated soil. 


being used to pick up the dust, and the necessary power 
for driving the “‘Rotavator” and booster fan for the 
dust is taken from the standard rear p.t.o. Practically 
no dust escapes into the air when the machine is 
properly adjusted, and mercury compounds are 
quickly reduced to elemental Hg in the soil, so there 
is little chance of uptake by plants. 


Fig. 3. The soil disease control unit mounted on a diesel 
tractor with exhaust control valve and flexible tube connected 
to the dusting arrangement. 


The most economic dustt for this soil disease control 
unit is one of low volume weight (as Ib per cubic foot) 
and something like 12 bushels (13-2 cu. ft.) per acre 
are required for adequate mixing to a depth of 9 inches. 
This volume contains 5 Ib of mercury as yellow oxide 
equivalent (Y.O.M.). We have recently, however, 


obtained very good results against the potato root 
eelworm from treatment at half the rate, so the 
quantities just given may well be on the high side. 
It seems likely that the cost of material will be about 
£10 per acre for treatment 9 inches deep, and as the 
soil disease control unit also brings the necessary 
tilth, the cost of application is frequently balanced 
by savings on other cultivation operations. 


The ground is first ploughed and allowed to weather. 
It is best to work the soil disease control unit across 
the ploughing, and treatment should not be given 
within six days of planting, to avoid any toxic action 
of Y.0O.M. on the crop. The operation when correctly 
ordered should bring at least 75° diminution in the 
population of potato root eelworm which is able to 
attack the roots. This is the best percentage control 
so far known in this setting, and when treatment is 
given to populations of suitable level, the ratio of 
cost to benefit (the value of yield increase) is at least 
1 to 4. The machine has been described in detail* 
and results giving performance in disease control 
over three years are in preparation for publication. 
Fungal diseases are also controlled by the mercury 
treatment, and, now that an intimate mixing device 
is available on a field scale, other materials can also 
be tried with this new process. 


(To be continued) 


* The soil disease control unit mentioned will shortly be 
marketed by Messrs. Rotary Hoes Ltd., West Horndon, Essex, 
England. It is made jointly by them and Messrs. E. Allman 
& Co. Ltd., Chichester—Ed. 

+ Suitable dusts are being produced by Messrs. F. W. Berk 
& Co. Ltd., London—Ed. 

8’ GRAINGER : “A new soil disease control unit”. West Scot. 
Agric. Coll. Res. Bull., 1958, (25), 1-46. 
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“Endrin” to control Borer. L. L. LAupDEN. Sugar 
Bull., 1958, 37, 16.—Preliminary trials on a commercial 
scale are reported to be most encouraging. 


* * 


The Application of Nitrogen Solution in Taiwan Sugar 
Cane Fields. W. C. Hsu. Taiwan Sugar, 1958, 5, 
(1), 36-41.—The nitrogen solution referred to is a 
solution of ammonium nitrate and ammonia with a 
total N content of 37% by weight and a vapour 
pressure of 1 Ib per sq. in. An illustrated account is 
given of the mode of distribution from storage to 
field, of the tractor mounting and feed to the rear of the 
cultivator shoes and of the method of gearing to 
regulate the rate of delivery. 
* * 

Big Stride in Taiwan Sugar Cane Agriculture. K. C. 
Liv, Taiwan Sugar, 1958, 5, (1), 13-25.—A general 
review of the progress made in the last 5 years. 
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COMPOSTING FILTER CAKE 


HE value of filter cake as a fertilizer has long 
been recognised and a very interesting review 
of the position with regard to its use as such 
has been given by W. L. Owen' who quotes R. E. 
ROSENFELD’s judgment that its beneficial effects on 
the soil are greater than indicated by chemical 
analyses alone. He recalls, too, the observations of 
VAN ZWALUWENBERG in Hawaii on the reduction of 
nematode infection as the result of its use and his 
own observations that this control over nematodes 
is due to the enormous stimulation of root develop- 
ment. Both F. A. Ptnepa®* and J. J. MiRasoL* in 
the Philippines have recommended its use for main- 
taining soil fertility, the former developing a new 
fertilizer “‘Lomifer’’ containing, besides filter cake, 
distillery slops and ashes. 

One drawback to the use of filter cake in its raw 
state, is that it is lumpy, not readily mixed with the 
soil and, therefore, slow in decomposition. It also 
contains a percentage, which may be high, of wax, 
itself a substance highly resistant to decompositon. 
Here, then, is an additional impetus for the recovery 
of wax. 

The author proceeds to draw comparisons between 
the various methods now being progressively adopted 
for the conservation of such wastes as sewage sludge 
and refuse which extend from the relatively simple 
“windrowing” of composting in bins—processes 
which may take months to produce the final product 


—to the highly mechanized processes like that of the 
American Dross Disposal Corporation or, in Europe, 
the Dano process, which complete the digestion 
process in a few days. The latter are able to deal 
with the waxes successfully but it would appear best 
to extract the wax before composting. 


It is, perhaps, too early to accept in full the figures 
presented for the financial aspect of composting 
filter cake; these are that, for a daily grinding capacity 
of 1,000 tons, the value of the daily output, after 
deduction of processing costs, is $163. Comparative 
figures for refuse disposal in England by normal 
methods and by composting refuse and sludge 
indicate that at 10s per ton for the former, compost 
can be given away ; at 5s per ton, costs break even 
with compost selling at 15s per ton. Since compost 
in the open market may fetch anything up to £2 and, 
in cases, £4 per ton, the process should be highly 
profitable. 

One further statement by the author may be noted. 
If de-waxing improves the final product as a fertilizer, 
it also practically sterilizes the filter cake and it may 
be necessary to restore the bacterial flora before 
composting—perhaps by incorporating excess bagasse. 
If there remains much to be discovered before an 
effective process is developed for a better use of 
filter cake than in its raw state, the field is shown 
to be well worth investigation. 

H.M.-L. 


New or rarely found Pests of Sugar-beet in Bulgaria. 
V. BoGpanov. Bull. Pl. Prot., 1957, 5, No. 1 (8), 
84-87 ; through Rev. Appl. Entom., 1958,46 A, 328.— 
A list is given of the commoner pests of sugar-beet in 
Bulgaria. These are Cleonus punctiventris, Tanymecus 
dilaticollis, T. palliatus, Psalidium maxillosum, Lixus 
ascanii, Otiorhynchus ligustici, | Gnorimoschema 
ocellatella, Aphis fabae, Chaetocnema concinna, C. 
breviuscula and other flea-beetles, cutworms and 
wireworms. This is followed by a list of insects 
observed on the crop in small numbers or for the 
first time in 1955. 


* * * 


Automatic Greasing of Cane Trucks. D. A. KENNY. 
Proc. 25th Conf. Queensland Soc. Sugar Cane Tech., 
1958, 115-117.-Cf. L.S.J., 1958, 60, 234. 


* * * 


Canefield Locomotive Developments. R. MCDONNALL. 
Proc. 25th Conf. Queensland Soc. Sugar Cane Tech., 
1958, 119-125.—Up to ten years ago, most cane 
locomotives were steam driven, but economics have 
dictated a change to diesel powered units. The 
development of these is described with a detailed 
account of the principles and operation of the fluid 
coupling and torque converter. 


Lubrication of the Diesel Locomotive. A. C. TATTON. 
Proc. 25th Conf. Queensland Soc. Sugar Cane Tech., 
1958, 127-134.—The oxidation of lubricating oils 
under conditions existing in modern diesel locomotives 
is discussed and it is recommended to keep the 
temperature in the sump below 200°F where possible. 
Detergency, additives and lubricant testing, filtration 
and care are also discussed. 


* * 


Effects of Gibberellins on Plant Growth and 
Development. P. W. BRIAN. Biological Reviews, 
1959, 34, 37-84.—At the 1958 meeting of the American 
Society of Sugar Cane Technologists, the reaction of 
sugar cane to gibberellic acid was discussed by 
R. E. CoLeMan’. A very detailed review is given here 
of all that is known about the action of this group of 
growth-promoting substances since their identification 
some 20 years 2go in connection with a disease affecting 
rice in Japan, Gibberella fujicuroi. A bibliography 
is attached covering some 130 papers. 


1 Sugar J. (La.), 1958, 21, (3), 37-43. 
LS.J., 1955, 57, 70. 

LSJ., 1957, DB, 4. 

LS.J., 1959, 61, 69. 
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THE FACTORS AFFECTING STABILITY AND 
FLOCCULATION IN CANE JUICE 


By M. C. BENNETT 
(Department of Sugar Chemistry and Technology, Imperial College of Tropical Agriculture, Trinidad, W.1.) 


PART Ill 


Considering first ithe A series (of figs 7, 8 and 9 
of Part II, p. 111), the three raw juices show stability 
minima around pH 3-5 and very low values above 
pH 8; from the results expressed in previous 
papers®® it is suggested that these low stabilities, 
which are accompanied by the immediate appear- 
ance of flocs, are associated respectively with an 
isoelectric condition of the particles and the pre- 
cipitation of calcium phosphate. One of the mosi 
striking features of these curves is the exception- 
ally high pH at which the effect of calcium phosphate 
precipitation appears, for in a normal juice it has 
been shown® that this stability change takes place 
between pH 5-5 and 6. Clearly, the actual precipitation 
of calcium phosphate is hindered in these unusual 
juices, 

In figure 8A it is seen that the particle system in 
B4098 raw juice has minimum stability around 
pH 3-5, yet from figure 4, the i.e.p. lies at pH 2:1. 
Previous studies* of the protein constitutents of differ- 
ent juices have shown that these constituents have 
minimum solubility around pH 3-Sand that, effectively, 
a precipiiation of protein takes place at this point. 
It must therefore be concluded that this precipitation 
has a much greater effect on stability than does 
particle zeta potential. However, the effect of zeta 
potential does show up in the numerical value for 
stability at this minimum. In B4098 (fig. 8A) the 
value is 30°{ but in B37161 (fig. 7A), the value is as 
low as 10% ; in this latter juice the i.e.p. lies around 
the expected pH 3-5 (fig. 3)—that is, proteinaceous 
constituents predominate at the surface—and the low 
stability represents the combined effect of maximum 
protein precipitation and minimum zeta potential 
at pH 3-5. 

In all three juices, heating to 65°C produces a 
considerable change in the shape of the stability-pH 
curve but does not change the numerical values of 
stability around the raw juice minima at pH 3-5. This 
is in good agreement with the zeta potential-pH 
curves in figs. 3 and 4 which also are not changed 
around the i.e.p. on heating to 65°C. 


Figures 8A and 9A show that in these B4098 and 
B47419 juices the stability increases on boiling 
(cf. fig. 1 (b)), and in the case of B4098 at pH 7:5, the 
increase is from 20% to 50%. Changes of this magni- 
tude could have serious consequences in a commercial 
clarification process. Nevertheless, the similarity 
here between the behaviour of B4098 and B47419 
suggests that the electrophoretic behaviour of these 
two juices should be similar and it is therefore interest- 
ing to note that the zeta potential-pH curve for the 


B47419 juice (not shown here) is similar to that of 
B37161 rather than that of B4098 ; the i.e.p. changes 
from pH 3-3 to pH 2-4 on boiling for 5 minutes. It 
appears that either the increases and decreases in 
stability on boiling are not determined by an electrical 
change or that desorption has taken place in this 
B47419 juice prior to measurement of zeta potential 
so that the values obtained do not apply to the 
undiluted juice systems in which stabilities are 
measured. Evidence will be presented below that the 
latter is the case. 

Considering now the B series of stability curves 
which were determined on systems heated and boiled 
at each indicated pH, there are two salient features. 
First, above pH 6 the boiled system is in all three 
juices less stable than either the heated or the raw 
juice ; this suggests that boiling aids the precipitation 
of calcium phosphate and provides tentative evidence 
that a calcium phosphate sol may be formed in these 
juices under the conditions of the A series of stability 
determinations. Secondly, below pH 3, the heat 
treatments do not appreciably change the stability 
of the raw juices ; figure 9B shows this particularly 
well. It is therefore concluded that the particle surface 
does not change on heating at pH values below 3 
and this may be explained in two ways : 


@ juice does pH ie 
37161 
80 juice dotted at pH 5:3 
60 
= 


Fig. 10. The change in stability with’pH of a cooled sample 
of Bi7161 boiled at pH 1-8 compared with that of a sample 
boiled at pH 5-3. 25mM EDTA added. 
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(i) the substances which cause stability changes are 
not liberated by heat treatment at these lower pH 
values, or 


(ii) the substances are liberated, but they may not 
adsorb at low pH. 

The latter would imply that adsorption at the higher 
pH values was chemical rather than physical. 

The results in figure 10 show that the second 
explanation is correct ; the juice used for this experi- 
ment was the B37161 used above (cf. fig. 7) and the 
conditions under which stabilities were determined 
were those of the A series above, i.e., heat treatment 
was carried out before the pH was adjusted to the 
values indicated. However, in one case raw juice 
was boiled at its natural pH 5-3 (as for the results 
in fig. 7A) but in the other case the juice was boiled 
at pH 1-8. EDTA was 
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stances which are liberated are chemically bound to 
the particle surface through dissociated acidic group:. 
When the pH of such systems is reduced below 
about 3, these substances do not desorb during the 
time taken for the stability measurements described 
here and hence in the curves shown in figures 7A, 8A 
and 9A, the parts of these curves lying below about 
pH 3 do not represent equilibrium conditions. 


(ii) The effects of phosphate, EDTA and calcium 
additions.—In figure 11 are shown the effects on 
stability of additions of EDTA, inorganic phosphate 
and calcium to the B37161 juice used above (figs. 1 (d), 
7 and 10). It is seen that an addition of 4mM 
phosphate to the juice (which already contained 
2mM phosphate) is sufficient to shift the stability 
effect of calcium phosphate precipitation | pH unit 


added to remove ihe 
effects of calcium phos- 
phate precipitation, as is « () 
described below. 73 

It is seen that the two 
curves converge and join 
around pH 4-5, below 
which the stability of the 50 
system boiled at pH 1-8 is a 
greater than that of even 
the raw juice (figs. I(d) 
and 7). These curves 
therefore demonstrate — 
that the substances which 
affect stability are liber- 
ated by heat treatment at 
pH 1-8 but that they do 


(ii) 


not adsorb at the particle 
surface until the pH is 
raised to about 3. This (iii) 
suggests that the adsorp- 15 
tion takes place through zZ 
weakly acidic groups 
which are not fully dis- 
sociated until the pH at \ 
which the curve for the — 
system boiled at pH 1-8 
joins the curve for pH 5-3. 
It has been suggested 
above that the stability 25 
effects are associated with 
the deposition of an acidic 
polysaccharide in which 
the ionogenic groups are 


Stability (%) 


o 


(iv) 


juice alone 


juice 4mM phosphate 


B 37161 


juice © 25mM EDTA 


juice 15mM 4mM P 


carboxylic, and from the 
curve of the system boiled 
at pH 1-8 (fig. 10) it 
is apparent that the pH 
of the weakly acidic 


groups must lie close to 3: this is in excellent agree- 
ment with the value of 2-95 for the pH of the carboxyl 
group in a number of acidic polysaccharides, as 
determined by Saric and SCHOFIELD". 

We must conclude from this result that when 
juices are heated at any pH greater than 3, the sub- 


Fig. 11. The effect of various additives on the stability-pH curves for a B37161 juice containing 
2mM phosphate and 19mM Ca? j i 

cooled tefore pH adjustment, (iii) juice boiled 5 min and cooled tifore pH adjustment, (iv) 
pH adjusted to indicated values before boiling 5 min. 


Mg?*: (i) raw juice, (ii) juice heated to 65°C for 2 min and 


to the left in all curves. However, even at this high 
phosphate level the sharp break in stability does not 
occur at the expected pH (5-5—6) and, in fact, it was 
necessary to add 15 mM calcium io the juice (which 
already contained 19 mM Ca?+ + Mg?**) before this 


18 Proc, Royal Soc., 1946, 185A, 431, 
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was achieved (fig. 11 (i)). This is another example 
of the calcium deficiency which has been mentioned 
in a previous papei®. The curves become symmetrical 
about the pH of minimum protein solubility (pH 3-5) 
in the presence of 25 ml EDTA which prevented any 
precipitation of calcium phosphate. 

The sets of curves shown in figures 11 (iii) and 11 (iv) 
are important inasmuch as they allow us to forecast 
certain features of the commercial defecation process ; 
the effect of clarification pH, and of phosphate level 
on clarity are immediately apparent. However, the 
two sets of curves also enable us to compare the 
effects of different lime-heat sequences: it is clear 
that a system of zero stability may be obiained by 
adjusting to pH 8 after boiling, (fig. 11 (iv)) while 
the reverse process yields a system of 7% stability 
(fig. 11 (iii)). On this basis it was therefore suggested 
that the Fractional Liming and Double Heating 
process'® would be beneficial in the clarification of 
this juice and this was subsequently borne out by 
settling experiments. 


THE ELECTROPHORETIC AND STABILITY EFFECTS OF 
DETERGENTS 

BENNETT and HAYDON have recently shown" that, 
in an oil/water emulsion stabilised with bovine 
serum albumin, the reversal of charge concentration 
(0-37 mM) of the cationic detergent myristyltrimethyl- 
ammonium bromide was independeni of both the 
oil drop concentration and the total protein concen- 
tration ; the study led to the conclusion that the 
detergent inieracted with the oil surface rather than 
with the adsorbed protein layer. Since most of the 
particles in cane juice are of a waxy composition, these 
particles may be considered to behave like the oil 
droplets of an emulsion. The reversal of charge 
concentration of cetyltrimethylammonium bromide 
(CTAB) in two of the raw juices used here was found 
to be very close to the above-mentioned value and it 
is therefore inferred that the detergent interacts with 
the waxy particle surface rather than with the macro- 
molecular material adsorbed at that surface. 

In figure 12 are shown the curves of zeta potential 
against concentration of both CTAB and a negative 
detergent, sodium lauryl sulphate (SLS). Since these 
two detergents produce effects in opposite directions, 
the CTAB and SLS curves are continuous and are 
shown on one graph. It is seen that the samples of 
B47419 and B37161 (which both gave normal zeta-pH 
curves for the raw juices) gave the same curve having 
a reversal of charge point at 0-38mM CTAB. On 
boiling the B47419 sample there was a slight shift 
to 0-40 mM CTAB and the shape of the curve was 
somewhat changed. It must be concluded that the 
particle surface has in this case acquired additional 
negatively charged material. With the B4098 juice, 
the reversal of charge concentration in the raw juice 
(0-60 mM) is increased to 0:°70mM on boiling and 
it is considered that this again demonstrates the 
existence and further deposition of unusual negatively 
charged layers at the particle surface. 

The curve for B37161 raw juice is not changed on 
boiling ; here then is an electrical effect which takes 
place on boiling B47419 and B4098, but not B37161. 
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Fig. 12. € against concentration of SLS and CTAB in three 
juices. B4098 and B47419 show a change on boiling. 


It is possible that this effect is related to the increase 
in stability which occurs on boiling B47419 and B4098 
(see figs. 8A and 9A) but not in the case of B37161 
(see fig. 7A). 
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Fig. 13. Stability against ¢ in B37161 raw juice. The variation 
obtained using HCI is compared with that using CTAB. 


1! Davies et al., 1.S.J., 1936, 38, 298. 
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The zeta potentials quoted here were determined on 
samples of the various juice systems diluted twentyfold 
in the required detergent concentration, and once 
again it cannot be known to what extent desorption 
has taken place on dilution. The fact that there is 
a minimum in the stability—CTAB concentration 
curve (not shown here) for B4098 between 0°6 and 
0-8 mM CTAB suggests that in this juice the deter- 
mined reversal of charge point is the same as that in 
the undiluted system. In a later paper® it is shown 
that the electrophoretically determined reversal of 
charge concentration in B47419 is considerably lower 
than that determined from the sedimentation behaviour 
of the undiluted juice. 


There are two independent means of reducing the 
zeta potential of particles in cane juice, viz. by the 
addition of CTAB and by the addition of acid, and 
it is interesting to plot the curves of stability against 
zeta potential for the same juice with those two 
different additives. The curves shown in figure 13 
were obtained by adding CTAB and HCl to raw 


juice samples of the B37161 above ; zeta potentials 
were taken from figs. 3 and 12, and it is seen that at 
any given zeta potential HCl gives a lower stability 
than does CTAB. The difference between the two 
effects lies in the fact that while CTAB exerts its 
greatest influence on the zeta potential of the particulate 
matter, HCl changes both this and the electrical 
character of material (e.g. protein) in solution in the 
continuous phase. The experiment demonstrates 
yet again the dependency of stability on factors other 
than particle zeta potential, but nevertheless serves 
to illustrate that the physical behaviour of the particle 
suspension in cane juice is determined to a very large 
extent by reactions which take place at the particle 
surface. 
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CITRIC ACID FROM EGYPTIAN CANE MOLASSES 
By Aspergillus Niger 
By M. S. E. SALEH* and M. M. MEGAHID 


Department of Chemical Technology, Faculty of Engineering, Alexandria University, Alexandria, Egypt. 


ANE molasses has received less attention than 
beet molasses as a carbohydrate source in 
citric acid production by A. Niger. Chatterjee’ 

used for an undisturbed surface fermentation by 
A. Niger a 33% solution of Indian molasses corres- 
ponding to a sucrose concentration of 14%. He 
obtained a 62% conversion of sucrose to citric acid 
and in large scale experiments, it has been possible 
to convert 50% of the sugar present. The volume : 
surface area ratio used was about 2-2. No previous 
treatment of the molasses was mentioned although it 
was reported by Prescott and Dunn? that untreated 
cane molasses gave poor yields of citric acid which may 
be due to the high metal or phosphorus content of the 
molasses. They found that replacement of a part 
of the synthetic medium with high test molasses, 
whichis known to contain only 3% ash compared 
with an average ash content of 9% for blackstrap cane 
molasses, or the addition of small amounts of ash 
from the high test molasses to this medium resulted 
in lower yields of citric acid. Ashes from other samples 
of cane molasses and from untreated beet molasses 
gave similar results. 


Cation exchange resin treatment of cane molasses 
was found to improve yields of citric acid produced?. 
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PERLMAN ef ail.* treated cane molasses (an invert 
variety) with ferrocyanide and obtained better acid 
yields. 


Beet molasses used in citric acid production is 
usually subjected to different treatments viz.: with 
cation-exchange resins®, acid clays* and ferrocyanide’ 
before it is used in the fermentation. 


All these different processes seem to lower the metal 
or phosphorus content of the molasses under test to 
a limit at which the biological production of citric 
acid becomes feasible. It was recently reported® that 
the steam distillation products of molasses, mainly 
formic, acetic and propionic acids, act as inhibitors 
on A. Niger spores. 
Present Address : Westdeutsche Gerberschule, Reutlingen, 

Germany. 
1 J. Indian. Chem. Soc., Ind. & News Ed., 1942, 5, 201. 
® Ind. Microbiol., 1949. 
® SNELL and ScHWEIGER : U.S. Patent 2,492,667; Woopwarb, 
and Nico.ts: U.S. Patent 2,492,673 ; 1.S.J., 1951, 
144. 
4 Arch. Biochem., 1946, 11, 123. 
5 Mies Lass, : U.K. Patent 738,940. 
® Ozaki et al.: J. Fermentation Assoc., 1955, 13, 437. 
* BERNHAUER ef al. : Biochem. Z., 1949, 319, 499, GERHARDT 
et al. : J. Bact., 1946, 52,555. 
FeneL and Leorotp : Chem. Listy, 1956, 50, 645. 


Many factors such as temperature of incubation, 
initial pH of the medium, the depth of the liquid 
nutrients in surface growth, metal requirements, 
sugar concentration, etc., influence to a great extent 
the citric acid yields* and should therefore be con- 
sidered in the fermentation. 

Owing to the importance of citric acid in many 
industries and since cane molasses is the only type 
of molasses available on the Egyptian market in 
quantities of about 60,000 tons per annum, this work 
was conducted in order to evaluate this molasses 
as a source for citric acid production. Four strains 
of A. Niger were utilised in the course of study, one 
of these being locally isolated from an old molasses 
solution. Synthetic media of known composition were 
used in order to determine the optimum conditions 
and requirements of the A. Niger strains for citric 
acid production which were afterwards applied to 
molasses. 


EXPERIMENTAL 


Organisms: The following strains were examined 
for their ability to produce citric acid; A. Niger 
NRRL 67, A. Niger NRRL 372, A. Niger NRRL 609 
and the isolated strain designated T. Since many 
workers’® have proved that successive transfers of 
the mould resulted in better yields of citric acid, the 
different A. Niger strains were repeatedly transferred 
to fresh liquid medium at an interval of 10-12 days 
for a 3 month period and once every month they were 
transferred to sporulation medium slants. The liquid 
medium had the following composition: 14% 
sucrose, 0°1% (w./v.) potassium dihydrogen phosphate, 
0:25% ammonium nitrate and 0-025% magnesium 
sulphate ; which is a slightly modification of that 
proposed by Prescott and DUNN". The medium was 
adjusted to pH 2-5-3-0 with HCI and sterilised by 
autoclaving for 30 minutes at 10 p.s.i. The sporulation 
medium had the same composition with the addition 
of 2% agar. It was found that further transfer after 
the 3 month period produced no further increase in 
acidity. This transfer was maintained during the course 
of this investigation. 

Inoculum: The activated A. Niger strains were 
used for inoculum preparation by inoculating sporule- 
tion medium agar slants and incubating at 28°C for 
10 days. The resulting heavily sporulated mycelium 
was shaken with 10c.c. sterile distilled water and 0°5c.c. 
of this spore suspension,was used as inoculum, 


Chemical Determinations : The resulting acids were 
titrated with 0-1 N sodium hydroxide using phenol- 
phthalein indicator. Potassium permanganate was 
used for oxalic acid determination as according to 
HALLIWELL"™. The citric acid content was calculated 
by difference and expressed as percentage anhydrous 
citric acid. Sugars were estimated in the synthetic med- 
ium by the iodine method of WILLSTATTER-SCHUDEL. 
This method proved unsatisfactory when working 
with molasses media and therefore the sugars were 
determined by EyNon and Lane’s volumetric method” 
but using Benedict’s solution instead of Fehling’s 
solution in the estimation with the addition of 1% 
methylene blue to get a sharp end point. 


CITRIC ACID FROM EGYPTIAN CANE MOLASSES BY ASPERGILLUS NIGER 


The weights of the mould mycelia were recorded 
after good pressing, washing, autoclaving, drying at 
50°C for 8 hr and storage overnight in a desiccator 
at room temperature. 


The elements in the molasses were estimated 
according to standard methods after igniting, iron 
being determined with cupferron and phosphorus 
as phosphomolybdic anhydride. 


Surface Culture Fermentation Technique : Conical 
flasks of 100c.c. capacity were used throughout. 
The nutrient solution under test was distributed in 
known volumes and the whole were sterilised by 
autoclaving for 15 minutes at 10 p.s.i. This treatment 
was found not to act adversely on the sugar present. 
After cooling, the media were inoculated and incu- 
bated. When studying the effect of time and other 
variables on citric acid yield, samples were withdrawn 
at intervals, the volume of the fermented liquid 
measured, made up to 50c.c. in a measuring flask 
with distilled water and analysed. It was found that 
citric acid production reached a maximum after 12 
days and in the subsequent experiments, the analyses 
were carried out after 12 days incubation. The resulting 
mycelia were weighed. 


RESULTS 


1.—Optimum Conditions for Max. Citric Acid 
Production in Synthetic Liquid Medium. 


The liquid medium had the following composition : 
150g sucrose, 2:25g NH,NO;, 10g KH,PO,, 
025g MgSO,,7H,O and Img Fe, made up to 
1 litre. The pH was adjusted to 2-5 with dil. HCl. 


(a) Temperature and pH: These were studied 
simultaneously. Incubation temperatures of 28° and 
33°C ; initial pH values of 2-5, 3-8 and 5-2 were 
investigated. In each flask, 30c.c. of the synthetic 
medium were introduced. A temperature of 28°C 
and pH value of 2-5 were found to be the best condi- 
tions. Values ranging between 4 and 6% for citric acid 
were obtained for the different strains. This corres- 
ponds to 40-63% conversion of sucrose to citric acid. 
A certain amount of the sugar, about 2~7%, was always 
found after 12 days incubation. At higher pH values 
of 3-8 and 5-2, higher rates of sugar consumption were 
determined although lower yields of citric acid, 
about 2-3-5%, were obtained. In these cases higher 
mycelium weights were recorded, 0°65 and 0-85 g 
respectively, as compared with an average weight of 
only 025g at pH 2-5. No oxalic acid could be 
detected in the fermented liquid. A temperature of 
28°C and a pH below 3-0 were adopted in the following 
experiments. 


® UNDERKOFLER and Hickey: “Industrial Fermentations”, 
Vol. I. (Chemical Publishing Co. Inc., New York). 
1954, p. 420 er seq. 

© Das Gupta and GuHa: J. Indian Chem. Soc., Ind. & News 
Ed., 1940, 3, 64; CHATTERJEE, Joc. cit.; Prescott and 
Dunn, cit. 

1 Ind. Eng. Chem., 1934, 26, 1142. 

Anal. Chem., 1950, 22, 1184. 

18 J. Soc. Chem. Ind., 1923, 42, 32T. 

4 J. Biol. Chem., 1931, 92, 141. 
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(b) Volume: Surface area ratio (v/a).—This is a 
decisive factor in the surface fermentation of citric 
acid and has been always stressed by many workers® 
and it is thus of great importance to adjust it optimally 
to get a maximum acid production. A volume of 
30 c.c. in the conical flask corresponded to v/a ratio 
of 1-15. A further three values of 1-0, 1-50 and 1-90 
were investigated with the inclusion of the ratio 
1:15 in the test series. It was found that with the 
gradual increase of v/a ratio, the citric acid production 
increased, also the sugar was consumed at a higher 
rate by all the strains as is clearly shown in table I. 
which includes only the 2 extreme values for v/a 
ratios. The intermediary values of 1-0 and 1-15 
exhibited intermediate results. 


TaABLe | 
% citric % sugar % conv- mycel. 
Strain via acid used ersion wt. (g) 
1-0 1-32 42 31-4 0-422 
1-90 5-84 11°0 530 0-679 
NRRL 67 1-0 1-98 5:8 34-1 0-446 
1-90 4-98 12-0 41-5 0-859 
NRRL 372 1-0 8-95 14-7 616 0-481 
1-90 1045 142 736 0-943 
NRRL 609 1-0 3-45 9-3 37-1 0-609 


1-90 6°95 543 0-819 

The strain NRRL 372 produced 0-28% oxalic acid 
corresponding to about 2-6% of the total acids 
estimated at the 1-90 ratio. The other three strains 
were found to produce less than 1% oxalic acid 
compared to total acids. 

(c) Variation of the Mineral Concentration.— 
Combinations of different media in which one or 
more minerals were deficient or absent were next 
studied. The series could be divided into : 

(i) Phosphate deficiency: concentrations of 0-5 
and 0-75 g of KH,PO, per litre were found to reduce the 
amount of citric acid. The conversion rate of sucrose 
to citric acid fell by about 50° in case of the strains 
T, NRRL 67 and NRRL 609 at both phosphate levels. 
The strain NRRL 372 suffered also from the phosphate 
deficiency but not to such a marked extent. It was 
able to produce 7-73%% citric acid corresponding to a 
sugar conversion of 61-1%. The weights of mycelia did 
not appear to change considerably due to the phos- 
phate deficiency. 

(ii) Jron deficiency: iron was next completely 
eliminated from the media, in combinations also 
containing varied phosphate concentrations of 0-5, 
0-75 and 1-0 g/litre. With both iron and phosphate 
lacking at the necessary level for acid production, a 
considerable reduction in the citric acid yield occurred. 
The conversion ranged between 15% and 30% for 
the various A. Niger strains. When the phosphate 
concentration was restored to 1-0 g/litre, but still with 
elimination of iron, an improvement of the conversion 
rate was measured although it did not attain its 
previous level, values of 30-45%, conversion being 
estimated. In all the media, the sugar was almost 
completely fermented in spite of the iron deficiency 
and the mycelia weights were within the normal limits. 

(iii) Nitrate and phosphate deficiency : phosphate 
was used at the 3 above-mentioned levels with the 
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reduction of the nitrate concentration from 2-25 to 
1-75 g/litre. A marked decrease in citric acid yield 
was observed in the different media accompanied 
by a slight decrease in the amount of sucrose 
consumed. Conversion to citric acid was highest at 
20% in case of NRRL 372 while it amounted to only 
7-15% in the other 3 strains. The restoration of the 
phosphate concentration in the medium to 1-0 g/litre 
did not result in any increase of acid produced. 

The above results indicate that to obtain a good 
yield of citric acid, the phosphate, nitrate and iron 
concentrations must be kept in the molasses medium 
at the optimal level indicated. 

Il. Molasses 

The molasses used in this investigation was partially 
analysed and found to contain: sucrose 42%, total 
nitrogen 1-10%, water 23-3%, volatile acids 5-0%, 
ash 10-4%, iron 0-54°% and phosphate 0-15%. 

The Egyptian cane molasses has therefore a high 
ash content and was accordingly subjected to different 
treatments in order to reduce the concentration of 
ions as far as possible or to eliminate them completely 
before it is utilised as a substrate in the fermentation. 

(a) Cation Exchange Resin : A 33°% (w./v.) molasses 
solution was passed 3 times through an “‘Amberlite’”’ 
cation exchange resin. 

(b) Cation and Anion Exchange Resin: Part of 
the decationised molasses solution was then passed 
also 3 times through an anion exchange resin. 

(c) Egg Albumin : 85 g of molasses were diluted to 
120 c.c. with water. Egg albumin (3 g) was dissolved 
in a small amount of cold water and added to the 
molasses. The solution was then heated to boiling, 
filtered hot, allowed to cool, filtered again and the 
clear filtrate made up to 250 cc. 

(d) Potassium Ferrocyanide: The treatment was 
carried out in many different ways. After diluting 
85 g of molasses to 150 c.c. the pH of the solution was 
adjusted to neutrality (6-8—7-0), anda solution of 0-2 g 
potassium ferrocyanide in a small quantity of distilled 
water was added followed by 10g kieselguhr. The 
mixture was left to stand overnight in an icebox then 
filtered and made up to 250 c.c. 

The treatment was repeated using a fresh amount 
of molasses and a solution of 0-45 g ferrocyanide. 
The analyses of both molasses samples showed that 
the iron concentration in the second sample was far 
lower than in the first and therefore a third lot of 
molasses was treated with a solution of 0-45 g ferro- 
cyanide at a pH of 4-7 in exactly the same manner. 

The different samples of the treated molasses 
contained varying amount of iron and phosphate 
as shown in table II. 


TaABLe II 

Method of Treatment % Fe % PO, 
Untreated . 0:54 0-15 
Cation Exchange 0-00 0°144 
Cation-Anion Exchange .. 0-00 0-01 
Egg Albumin .. .. .. 0-015 0-0075 
Ferrocyanide 
a-0-20 g at pH 6:8-7-0 0-045 
b-0-45 g at pH 6-8-7-0 
c-0'45 g at pH 4-7 
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Housing Integral with Bedplate Built-In Spare Bottom Roll Bearings 
Coarse Grained Rolls Bearings are Water-Cooled 

@ Ground & Polished Shaft Journals Bearings are Force-Lubricated 


@ Large Diameter Juice Rings & Flanges Convenient Turnbeam Adjustment 
® Full Involute, ® Visual 


Long Tooth THE CORP. Inspection 


Crown Wheels ; of Turnplate 
ENGINEERS MANUFACTURERS 
BUFFALO. NEW YORK, U.S.A. 


@ Narrow Turnplate 


@ Turnplate Removable 
Thru Side of Housing 


@ Hydraulic Roll Adjusters 
®@ Deep Stainless Steel Juice Troughs 


SQUIER is uniquely well-equipped to 
supply your needs for everything from 
replacement equipment to a major modern- 
ization program, or a complete new factory. 
You can rely on SQUIER’s world-wide 
reputation. For full information, request 
Bulletin 1000. 
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One air mail 


can get you 
valuable help 
when you need it! 


Just one letter to SUCHAR is all that’s required 
to get a prompt answer to any question you have 
on cane sugar refining! 


Our reply will be based on our 40 years’ experi- 
ence plus the combined, up-to-the-minute experi- 
ence of refiners the world-over. 


Suchar engineers visit most cane sugar areas dur- 
ing each crop season to keep current our first- 
hand knowledge of world conditions. In addition 
we solicit daily and cumulative run reports from 
refiners everywhere which we correlate and 
evaluate for the benefit of our customers. 


Thus, we are in a unique position to supply authori- 
tative information and needed technical assistance 
with any refining problem . . . at no cost to you. 
That's another good reason to rely on SUCHAR 
for your carbon and filtration equipment needs. 


Cuchar 


ACTIVATED CARBON 


Developed specifically to meet the decolor- 
izing and filtration requirements of the cane 
sugar industry, its amazing surface area and 
porosity make SUCHAR Activated Carbon 
the most efficient carbon you can use. It’s 
the simplest, most economical way to re- 
move objectionable colors, odors and flavors 
from sugar liquors. Let us quote on your 
requirements. 


~Reg. of PAS-FLO FILTER CORPORATION, New York 


4 
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FAS-FLO FILTERS 


An improved horizontal-leaf pressure filter with many 
unique advantages. This filter is setting records for 
stepped-up production and increased recovery in 
cane sugar areas throughout the world. Easier and 
more economical to operate, too. Write for literature. 


SUCHAR SALES 
CORPORATION 


SUCHAR 


Will 


CONSULTING ENGINEERS 


76 Beaver Street i) Z 
New York 5,N. Y. \\ 

Cable Address: “SUCHARING” N.Y. 
EXCLUSIVE DISTRIBUTORS OF SUCHAR ACTIVATED CARBON 
FOR THE CANE SUGAR INDUSTRY AND FAS-FLO FILTERS 


FOR CANE | 
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CITRIC ACID FROM EGYPTIAN CANE MOLASSES BY ASPERGILLUS NIGER 


Ill 
A. Niger T A, Niger NRRL V4 A. Niger NRRL 372 A. Niger NRRL 609 
Medium % % % % % % % % % % % 
Citric Sugar Conv- Citric Sugar Con Citric Sugar Conv- Citric Sugar Conv- 
Acid used ersion Acid used ersion Acid used ersion Acid used ersion 
1-Untreated molasses 1:26 68 18-5 163 76 29d 140 73 19-2 1:36 670 19-4 
2-Cation Exchange resin pH 25 180 7:4 243 195 85 230 2:8 9-7 28:8 097 45 £215 
3-Cation Exchange resin pH 5-5 20 243 92 26:4 362 104 348 


4-Cation Exchange resin, Fe and 
NH,NO, added, no PO, a 341 101 340 405 120 33-7 5-47 120 45:5 347 95 365 


5-Albumin, PO, added NH,NO, 


added 45 488 100 488 5-18 


6-Albumin, PO. added, no 


NH,NO, 248 73 £42340 
7-020 g pH 6 0, 
NH,NO, added, no PO, ie 5:72 11-1 51-5 6°32 


8-As above, no NHyNOs, no PO, 486 99 49-1 6:00 


9-0-45 g ferrocyanide, pH 6-8-7:0, 


NH,NO,added, no PQ,.. .. So? 6°78 


10-As above, pH 4:7, 


added, no PO, an 5:24 105 500 5-83 


11-Cation-Anion Fe, 
PO, and NH,NO, added 254 83 306 


Surface Fermentation of Molasses: Untreated 
molasses as well as the treated samples were diluted 
with water to give a 33% solution corresponding to 
14% sucrose. Inoculation and incubation (at 28°C) 
were performed as described before. A v/a ratio of 
1-90 was adopted. To the molasses media, in which 
the necessary minerals are absent or present in mini- 
mum quantities, calculated amounts of these substances 
were added to give the optimal concentration required 
for citric acid production as determined experi- 
mentally i.e. iron was added to give a concentration of 
I mg/litre and, when thought necessary, 2-25g 
ammonium nitrate/litre were also included in the 
medium. The phosphate addition was regulated so 
as to preduce a final concentration of 1-0 g KH,PO,/ 
litre. The initial pH of the diluted molasses was 
found to be 5-5-6-0 and was left unaltered unless 
otherwise stated. 


The results exhibited in table IfI indicate the 
remarkable influence of the nature of the method of 
treatment on the citric acid yield. The ion exchange 
resins did not improve considerably the ability of 
the mould strains to produce more acid. On the other 
hand, about 50-60% of the sucrose present in the 
ferrocyanide treated media was converted to citric 
acid. If we consider | g of citric acid to be produced 
from | g sucrose, which is very nearly the theoretical 
value, we get 56-1% conversion of sucrose to anhydrous 
citric acid. In industry, higher conversion rates of 
70-75% have been reported®.'* and in the light of these 
considerations, the conversion rate attained during 
this investigation with cane molasses could be of 
indusirial significance. The combination of A. Niger 
NRRL 372 and the ferrocyanide treatment may be 
therefore of local potential value in citric acid produc- 
tion. 

The oxalic acid produced by the A. Niger strains 
was less than 2% of the total acidity. The unconverted 
sucrose left in the media could be utilised again since 


10-3 503 132. 437 401 10:2 393 
3... 331 413. 118. 350 


648 110 590 5:48 105 52:2 
621 i $13 101 508 
120 56°5 682 110 62:0 606 11:2 542 
108 540 608 101 602 335 


on further inoculation with a spore suspension, it 
has been possible to detect titratable acidity. 


Although the egg albumin treatment is here a 
novelty, it indicates that many undesired inhibitory 
substances are removed by coagulation causing an 
improvement in the citric acid yield. 


15 STANLEY : U.S. Patent 2,739,923. 


New Fiji. Sugar Company'.—An Indian company has been 
registered in Suva, Fiji, with a nominal capital of £1 million, to 
carry on business as a producer and refiner of sugar. The 
registered Office of the Company will be at Nausori. The C.S.R 
Co.’s mill at Nausori is to be closed down this year and the 
Company is at present carrying out a large-scale reorientation 
programme to fit the district for a changeover from sugar cane 
to other crops. 


Cuba-Israel Trade Agreement.?—Under the terms of a trade 
agreement which has recently been signed, Cuba will sell 
fsrael sugar in return for goods consisting mainly of textiles and 
plywood. 

* * 


Hungarian Sugar Production, 1958/59.°--The +*958/59 
campaign in Hungary has finished, with a total of 1,979,080 
metric tons sliced by the eleven factories (1,769,030 in 1957/58). 
Sugar production amounted to 298,398 metric tons, raw 
value, (275,656 tons in 1957/58) and molasses produced was 
83,517 tons (71,867 tons). 


* 


National Sugar Refining Co. Annual Report.—Total melt 
during 1958 was 1,060,452 tons compared with 1,046,455 tons 
in 1957. The Company has started a long-range programme 
to reconstruct and replace certain large installations in the 
New York refinery. As a first step, the filtration station has 
been re-located and re-equipped to place it on an automatic 
basis. This modernization has accounted for $1 million. A 
new liquid sugar plant and distribution centre has been opened 
in Cincinnati, producing liquid and invert sugars for industrial 
customers. 


!Australian Sugar J., 1959, 50, 831. 


2 C, Czarnikow Ltd., Sugar Review, 1959, (389), 18. 
3 PF. O. Licut, International Sugar Report, 1959, 91, (1), 7-8. 
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CONTINUOUS DIFFUSER TEST IN HAWAII 


a preliminary test run on its new 20-ton per 

hour continuous .. diffuser’, and full scale 
research work will be under way this month. Dr. 
JOHN PAYNE, principal technologist of the Experiment 
Station, is directing the research and GEORGE APPEL 
is H.S.P.A. project chief. 


Preliminary operation was undertaken for a few 
days before the end of 1958; however, Kekaha 
shut down for their annual overhaul and further 
diffuser runs are scheduled to be made when grinding 
is resumed in March. 


Object of the research is to determine efficiency of 
the diffusion process compared with conventional 
methods of sugar extraction by grinding through a 
mill train. It is hoped to increase extraction of sucrose 
from the cane from some 943% to about 98°%. 


Ts Hawaiian sugar industry has already made 


The Silver diffuser during installation. 


A major obstacle to the diffusion is the fact that to 
get efficient results, cane must be cut or chopped so 
that at least one dimension does not exceed } inch. 
H.S.P.A. has spent considerable time in trying to 
overcome this problem. 


May 
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The diffusion principle is not new. Experiments 
were carried out in South Africa, and reported in the 
1957 Durban Conference of the South African 
Sugar Technologists.* Years ago some small factories 
in Java used a system of diffusion which achieved 
better extraction than obtained from conventional 
mills. H.S.P.A.’s project is a continuous operation 
which would allow efficient operation on a large 
commercial scale—should it prove practical. 


Scientists of the H.S.P.A. hope that they can gain 
enough information to allow an appraisal of the 
continuous diffuser by the end of 1959. Many 
problems face them ; not the smallest is the matter of 
rocks brought in from the fields with sugar cane, as a 
result of Hawaii’s all-mechanical harvesting methods. 
Preliminary tests indicated that rock clearing methods 
in cleaning plants do not remove all of the small 
stones. This could be a major problem, if a solution 
is not found. Chopping the cane in uniformly fine 
pieces is another major problem which appears to be 
less than completely solved. 


Successful tests of the Silver—D.d.S. continuous 
diffuser could spark a technological revolution in 
the cane sugar world. Larger units cost about 
U.S. $500,000, at least one-half cheaper than conven- 
tional mill trains. And, if extraction can be stepped 
up 3% or more, a diffuser could pay for itself in a 
short period of time. This research in Hawaii will be 
watched carefully by the sugar world. 


Grading and Marketing of Gur*®.—The Directorate of Market- 
ing and Inspection of the Indian Ministry of Food and Agri- 
culture has issued a booklet explaining the methods of grading, 
packing and marking of sugar cane gur or jaggery. It contains 
references to the Sugar cane gur (jaggery) (Grading and Marking) 
Rules, 1943, and the grade specifications laid down under them, 
and is available from the Manager of Publications, Civil Lines, 
Delhi. 


Japan-Haiti Trade A t*.—A commercial treaty 
between Japan and Haiti was signed on 17th December 1958, 
providing most-favoured nation treatment and trade develop- 
ment between the two countries. Japan hopes to increase its 
exports to Haiti this year by $7 or $8 million through increased 
sales of capital goods, such as sugar mills. 


* * * 


New Burma Sugar Factory®.—A fourth factory is to be built 
in the area of Hninpale and Bilin. The sugar consumption 
of the country has been limited to 53,000 tons a year by a 
drastic system of rationing. The three sugar factories now in 
operation will be capable of producing 63,000 tons of sugar in 
1959-60. 


17S.J., 1959, 61, 63. 

2 1.S.J., 1959, 61, 115. 

3 Indian Trade J., 1959, 207, 162. 

4 Willett & Gray, 1959, 83, 51, 53. 

SF, — International Sugar Report, 1959, 91, (Supp. 4), 


| 
| 

| 
4 
‘ 


— 


Aguadilla Terminal Nearing Completion. A. RIOLLANO. 
Sugar y Azticar, 1958, 53, (7), 34—-35.—The store and 
conveyor system at Aguadilla, Puerto Rico, are 
briefly described. 


* * * 


Industrial Sugar User Saves $15,000. ANON. Sugar 
y Azucar, 1958, 53, (7), 41.—Receiving 7000 1b of 
sugar daily in Tote Bins’ instead of 25-lb bags has 
saved a New Jersey preserve manufacturer $14,580 
per year. 

* * 


Suspended Matter in Affination Syrup of Refineries. 
Existence of Aconitic Acid. M. Komoro, T. MAEDA 
and E. HAMAGUCHI. J. Agric. Chem. Soc. Japan, 
1957, 31, 26-29; through S./.A., 1958, 20, Abs. 
543.—Affination syrups from four imported raw 
Sugars were centrifuged and the suspended matter 
thus separated was analysed for moisture, sucrose, 
reducing sugars, crude fat, crude protein, crude fibre, 
hemicellulose, pectin, and ash constituents in detail. 
The dried suspended matter was acidified and extracted 
with ether to yield white powders or colourless colum- 
nar crystals which were found, by paper chromat- 
ography, to be aconitic acid. Water-washing removed 
the aconitic acid from the raw sugars in which it was 
present. The content of aconitic acid in the suspended 
matter was 25:5% for Cuban, 29-1% for Brazilian 
and 8-5% for Peruvian samples ; it was absent from 
Taiwan material. 
* * * 


The Electronic Cuitometer in the Refinery. G. Pipoux 
and J. BALLAND. Ind. Alim. Agric., 1958, 75, 483- 
487.—Further details are given of the mode of opera- 
tion of the electronic conductivity meter described 
previously’. 

* * * 


Technical Aspects of the Indian Sugar Industry and 
Utilization of its By-Products. B. B. GatRoLa. 
Indian Sugar, 1958, 8, 65—70.—Indian sugar production 
is reviewed generally and the advantages and disad- 
vantages of the carbonatation and _ sulphitation 
clarification processes are discussed. Instrumentation 
in the pan station and the installation of high speed 
centrifugals, at least for final massecuite curing, are 
advocated. Fondant seeding of final strikes is also 
recommended. Fuel efficiency is discussed with 
reference to bagasse production and the introduction 
of extra boiler house equipment to increase efficiency 
and the use of electrical power are dealt with from the 
economics viewpoint. The use of surplus bagasse 
for paper production, or molasses for animal fodder 
(and even human consumption), and of press cake 
as a fertilizer are discussed. It is pointed out that there 
is little demand for the total alcohol produced from 


143 


molasses, and the production of e.g. acetic acid and 
acetone, etc., isconsidered in relation to the competi- 
tion from foreign petroleum by-products. 


* * * 


Hydraulic Handling of Granular Carbon. D. F. 
GILLETTE. Paper presented to the \7th Ann. Meeting, 
Sugar Industry Technicians Inc., 1958.—A hydraulic 
system is described for conveying of the syrup slurry 
of granular carbon from its point where the carbon 
is revivified to the system where the carbon is used. 
The advantages of this system over the conventional 
elevators and conveyors which it replaced are pointed 
out, and some of the control devices which were 
found necessary to ensure trouble-free operation are 
discussed. 


Carbonatation of Refinery Melt Liquors. F. M. Cuap- 
MAN. Paper presented to the 17th Ann. Meeting, Sugar 
Industry Technicians Inc., 1958.—Defecation by car- 
bonatation has been used in some refineries for more 
than 75 years. It is a robust precess which requires 
no particular skill in operation and the reagents used 
are cheap. On the other hand the plant is heavy 
and bulky, and cleaning of the flue gas before com- 
pression can be troublesome, lime plant is dirty and 
somewhat expensive to maintain, and the disposal 
of the sludge can be a problem. The design and 
arrangment of plant for the various operations is 
discussed and some data given on the performance 
of filters. 
* * 


Centrifugal De-Sugaring of Clarifier Scums. W. A. 
Bemis. Paper presented to the \7th Ann. Meeting, 
Sugar Industry Technicians Inc., 1958.—A model 
BR PX209 De Laval self-operating centrifugal separa- 
tor was installed at Revere Sugar Refinery for the 
purpose of evaluating the practicability of de-sugaring 
clarifier scums. The results obtained are reported 
and sugar losses and sweet-water production by 
various metheds are discussed. The results of some 
test runs with diatomaceous earth-type slurries are 
reported. 


* * * 


Layer Filtration in the Treatment of Refinery melt 
Liquor with Powdered Activated Carbon. 4H. J. 
Jacoss. Paper presented to the \7th Ann. Meeting, 
Sugar Industry Technicians Inc.,-1958.—Several years’ 
experience with layer filtration at the Georgia refinery 
of the South Coast Corporation have demonstrated 
that the treatment of refinery melt liquor by this 
method is simpler and more efficient than the old 
conventional counter-current method. The advantages 
1 See 1.S.J., 1957, 59, 294. 

2 1.8.J., 1958, 60, 297. 
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of the layer filtration method are : (i) the operation 
is much simpler and is subject to closer supervisory 
control ; (ii) the carbon handling can be confined to 
a small enclosed area and station cleanliness can be 
better maintained ; (iii) a substantial reduction in 
labour is obtained ; and (iv) maintenance of pumps, 
tanks, pipelines, etc., is substantially reduced. 
* 


Granular Activated Carbon Decolorization System at 
Industrial Sugars Inc. G. W. Spink and D. W. GIL- 
MORE. Paper presented to the \7th Ann. Meeting, 
Sugar Industry Technicans Inc., 1958.—The recent 
installation of a new granular activated carbon 
system for the decolorization of liquid cane sugar at 
Industrial Sugars Inc. is discussed. Designed around 
Pittsburgh Type CAL granular carbon, the facilities 
include closed circuit hydraulic handling of carbon 
to and from decolorization columns, a direct-fired 
rotary kiln for reactivation, followed by a cold water 
quench bath for cooling the hot carbon. The decolori- 
zation performance results and equipment design 
are reviewed. 

Designing a Dextrose Refinery for Automatic Control 
Operation. J. N. Swarr. Paper Presented to the 
17th Ann. Meeting, Sugar Industry Technicians Inc., 
1958.—A multi-channel dextrose refinery had deteri- 
orated to the extent that early large-scale replacements 
of equipment were necessary. Replacement in kind 
would be paid for out of depreciation reserve with 
essentially no increase in capitalization. On the other 
hand, the plant could be completely modernized 
with a considerable increase in capital cost. This 
could be justified only if the modernized refinery 
would reduce costs sufficiently to yield a satisfactory 
return on the excess investment. A description is 
given, by means of a number of examples, of how this 
was achieved using a design, the essential feature of 
which is a centralized process control system. 


* * * 


Evaluation of the Efficiency of Multiple Evaporators 
in the Sugar Industry. P. HoniG. Paper presented 
to the 17th Ann. Meeting, Sugar Industry Technicians 
Inc., 1958.—The principles of the design of modern 
evaporators as to the size and dimensions of tubes, 
the main construction materials of tube sheets, the 
inlets and outlets for the juices or liquors to be 
concentrated, the distribution of vapours in the 
calandrias and the principles for removal of incon- 
densible gases are briefly discussed. The systems 
for the determination of the overall heat transfer 
which can be applied under operational conditions 
are sketched and the results of a continuous recording 
of the overall heat transfer are illustrated with some 
practical examples. The effect of scaling, deficiencies 
in the removal of incondensible gases and imper- 
fections in the removal of condensate are discussed 
with a few practical examples. The main factors in 
the removal of the incrustations are outlined and 
how it is possible, under practical conditions, to 
determine in a simple way the completeness of scale 
removal. The different modern techniques for the 


prevention and removal of scales are reviewed and 
an opinion is given on the efficiency and the economy 
of different systems that have been proposed, tested 
and applied today in modern factories. 


* * * 


Performance of Recent C. & H. Design Calandria 
Pans. E. C. Gittett, D. B. Lort, and R. S. Pat- 
TERSON. Paper presented to the \7th Ann. Meeting, 
Sugar Industry Technicians Inc., 1958.—Character- 
istics and performance of two new calandria pans at 
California & Hawaiian Sugar Refining Corp., 
Crockett, Calif., U.S.A., are discussed. Some of the 
relationships between the various factors of good 
pan design, pan capacity, proper boiling techniques, 
instrument control, sugar quality and yield are 
covered. One pan has been in remelt sugar boiling 
service for three years and its performance, with 
respect to capacity and quality of sugar, is compared 
to older C. & H. coil pans in the same service. 
Another pan of the same type has recently been put 
into service boiling white sugar. The performance of 
this pan is compared with that of a calandria pan 
of older design which the new pan replaced. 
* * 


Colour Control in Liquid Sugar Manufacture. J. 
PAVONE and J. SYLVESTER. Paper presented to the 
17th Ann. Meeting, Sugar Industry Technicians Inc., 
1958.—Vegetable carbon is used to absorb colour and 
turbidity in the final stage of liquid sugar manufacture. 
The use of this kind of activated carbon makes it 
imperative to control the processing variables for 
best results. Double char filtered liquor is carefully 
chosen for liquid sugar manufacture and adjusted to 
the proper pH for optimum colour adserpiion. Care 
must be taken to avoid side reactions when the 
process is susceptible to dissolving unwanted trace 
elements. 
* * * 


An Approach to the Improvement of Packaging Oper- 
ations. C. Espy and H. WITTKAMP. Paper presented 
to the 17th Ann. Meeting, Sugar Industry Technicians 
Inc., 1958.—For the past few years there has been 
a relative increase in small and specialty packages. 
Naturally with this increase there has been an overall 
increase of labour in the packing house. The packaging 
house has always been an important station but 
with this relative increase of differential packages the 
importance has been multiplied. There are many 
questions sugar producers can ask themselves con- 
cerning packaging operations, such as (i) Are they 
operating at maximum efficiency ? (ii) In what areas 
of the packaging house should money and energy 
be concentrated ? (iii) What are future expansion 
plans? A logical approach to the improvement of 
packaging operations should therefore be developed, 
this approach taking into consideration labour cost 
for packing, machine maintenance costs, machine 
efficiency and downtime, estimation of peak and 
yearly trends of particular packages, scheduling of 
production and warehousing, and machine supplies 
(paper bags, etc.). 


is 
: 
: 
i 
{ 
144 


_ RIBBON 


SPRAY 
RINGS 
VACU UM j 
PANS 
fst boiling of massecuices utilisir 
pressures up per sq. inch. 
> - S6_DIA time for Pan.shown alongside is one 
Oo for 70 tons of massecuite of 95° 
= Sime 20-0 diameter for massecuite 
fe) 
=! of 170 tons. 
Lever 16 
Tota. Weating Surrace 
| 
wo 2200 Sarr. 


STEAM INLETS 
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For yur ALCOHOL PLANT 


. perhaps you require 


one of the new exclusive SAVALLE process: 


CONTINUOUS FERMENTATION 
“THERMO-REACTOR” REFINER FOR SILENT SPIRIT 
“TORULA” YEAST PRODUCTION, FROM SPENT WASH 
DOUBLE-EFFECT RECTIFYING AND DEHYDRATING STILL 


But you need 
the SAVALLE 
guarantees for : 


YIELDS 
ALCOHOL PURITY 
STEAM CONSUMPTION 
LABOUR AND STAFF 


... and, if you want a 
custom-made 
or specially trimmed 


machinery, 


WE SHALL DO IT 


A 


Designed to work under a pressure of 21 p.s.i.g., this exhaust column will produce per day 
4,000 gallons of alcoho! from molasses. (View taken in our works before shipment to India). 


LEPAGE, URBAIN & Cie. 


105 Rue de la Convention, Paris, France 
Telephone : LEC 53-02 Cables : ALEPAGE, PARIS 
KEEPING THE LEAD SINCE 1849 —— 


The O. & D. (Oppermann & Deichmann) Diffuser. 
H. J. DunKer. Zeitsch. Zuckerind. 1958, 83, 317-— 
323.—The Oppermann & Deichmann continuous 
diffuser is described and data obtained in operation at 
Lehrte sugar factory are given. The piping is of 
1-3 metres i.d. and has an overall length of 93-35 
metres ; it is constructed of 7 mm thick steel plate. 
The horizontal sections have a slope of about 1 in 30 
to allow air to escape. The conveyor is divided by 
carrier plates at 478 mm intervals into 234 sections, 
195 of which are in the diffuser. The 3 units at Lehrte 
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Key: 1. Cossette rake’;+2. Scalding separator ; 3. Juice 
scalding mixer ; 4. Cossette separator ; 5. Feed scroll ; 6. With- 
drawal scroll ; 7. Juice level tube ; 8. Preheater ; 9. Pulp 
catcher ; 10. Sand catcher ; 11. Juice tank ; 12. Fresh water ; 
13. Press water ; 14, 15, 17. Raw juice ; 16. Pulp ; 18. Return 
conduit. 


are each of 1100 tons daily capacity, using a conveyor 
speed of 1-015 m/min and 54% charge. Mean contact 
time is 75:8 min, 69 tons of cossettes being treated 
at any instant. Cossettes are pre-scalded in raw juice 
at 78°C for $min in the scalding mixer and for 
4 min in the scalding separator at 72°C. Losses are 
0-21% on beet with a draught of 118%. Press water 
is returned with condenser water as make-up. Cossette 
length is 16-4 metres/100g. The average diffusion 
temperature is 71°C and pH is 60. Details are given 
of the automatic controls and regulators. 


* * * 


Plastic Protective Coatings. A. Woops. J. Amer. 
Soc. Sugar Beet Tech., 1957, 9, 568-572.—A number 
of resin coatings have been tested as anti-corrosive 
protection ; several have been successful as is shown 
in a table. Emphasis is laid on the importance of 


BEET FACTORY NOTES 


thorough surface preparation, adequate coating 
thickness and proper selection of the resin. Several 
petroleum resins are effective for temporary or semi- 
permanent protection. Epoxy phenolic resins have 
been exposed to organic acids in the diffusion battery 
and standard liquor tank and to mineral acids and 
alkalis on the Oliver filter and evaporators without 
deterioration over a year. These plastics have also 
given satisfactory service inside the liquid sugar 
melter and storage tanks. Chlorinated rubber base 
coatings were disappointing and have been replaced, 
on structural steelwork, by alkyd resin coatings. 
* * * 
Reloading of Beet Piles in Alberta, Canada. R. B. 
Everson and W. G. SmitH. J. Amer. Soc. Sugar 
Beet Tech., 1957, 9, 586-589.—The crawler cranes, 
overhead loaders and front-end loader employed 
at the three Canadian Sugar Factories Ltd. factories 
in Alberta are briefly described and their operation 
compared. 
* + * 


Theoretical Steady State Distribution of an Additive 
in Sugar Beet Diffusers. F. Stitt. /. Amer. Soc. 
Sugar Beet Tech., 1957, 9, 611-631.—The distribution 
of an additive, which is neither consumed nor produced 
during diffusion, in a model battery, non-model 
battery and continuous counter-current diffuser, is 
considered mathematically, taking into consideration 
variations in the partition ratio between pulp and 
juice, point of entry, etc. 
* * 


Problems of Beet Tail Evaluation. R. LOoseRTu. 
Zucker, 1958, 11, 350-356.—The extraction of sugar 
from beet tails is considered. It has been shown 
that the weight of tails constitutes an average of 
2:23% (0-88-3-74%) of that of tail-less beets, and that 
the average pol content is 145% (although this is 
considerably reduced by fluming and washing). 
Diffusion tests showed that the pol content was 
reduced from 8-84°% (after fluming and washing) 
to 318%, equivalent figures for fresh cossettes being 
16-49 and 0-805%. The need for a special diffuser 
in which to treat the tails is discussed’. 


* * * 


Belt Conveyor Bin for Pressed Pulp. W. LANGE. 
Zucker, 1958, 11, 358-359.—A 70 cu.m. bin installed 
in the pressed pulp flow-line at Rain-am-Lech factory 
is described and illustrated. The pulp passes along 
a rake conveyor and falls into the bin, the bottom 
of which is formed by a band conveyor, rather longer 
than the rake conveyor, which is switched on as soon 
as the pulp pile extends half-way along the bin. The 
belt conveyor moves in the same direction as the 
rake conveyor, but at an automatically controlled 
speed. At the end of the belt conveyor, the pulp is 
discharged to a screw conveyor feeding the drum 
dryer. A second, small rake conveyor is located at 


Cf. OGER : 1S.J., 1957, 59, 286. 
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the end of the bin, parallel with the sloping end wall, 
and ensures an even flow of pulp, in a loose state. 
Impulses to the variable-speed motor of the belt 
conveyor are transmitted by six photo-cells mounted 
in the side walls of the bin, and reduce or increase the 
speed according to the rate of filling. The speed of 
the dryer feed screw is also varied and each change 
transmits an impulse to the air, fuel, and temperature 
controls of the dryer. 


* * 


Statistical Examination of the Determination of Sugar 
Stock in Progress. G. VAVRINECZ and E. VALKov- 
SzKy. Cukoripar, 1958, 11, 27-31; through S./.A., 
1958, 20, Abs. 518.—The siock can be calculated from 
volume, Brix and pol values, or from dry solids 
figures, converting syrups to the massecuite equivalent 
and then multiplying by pol/100. Errors in measure- 
ment are less than those possible in the calculation. 
The greatest source of error is determining the sugar 
in the pans. Part of the sugar in process is a variable 
amount which is in unmeasurable positions. Daily 
records are required, and unusual losses will then be 
found if there is a deficit over several days. 


* * * 


Mechatiization of Dried Cossette Storage. M. 
CzirFusz. Cukoripar, 1958, 11, 13-15; through 
S.LA., 1958, 20, Abs. 522.—Dust cyclones are used 
for pneumatic transport of dried slices. The theory 
of the action of cyclones is discussed and the dimen- 
sions of the cyclone required for separating the 
cossettes from the air are considered in detail. The 
loss of material from incorrect dimensioning is 
calculated. 


* * 


Influence of pH on the Peptization of Pectic Substances 
from Fresh Beet. K. D. ZHuRA. Trudy Kiev. Tekhnol. 
Inst. Pishchevoi Prom., 1957, 17, 17-20; through 
S.LA., 1958, 20, Abs. 523.—Beet cosseites were 
immersed in aqueous solutions at different pH for 70 
min at 70°C ; the extracts were filtered and their 
pH and contents of pectic substances determined. 
Minimum extraction of pectic substances occurs 
at pH 6:5-6:7 ; extraction increases with alkalinity 
and the use of ammoniacal water for diffusion is 
therefore not recommended. 


* * 


Control of the CO, Content of Saturation Gas. S. 
MészAros. Cukoripar, 1958, 11, 36; through 
S.LA., 1958, 20, Abs. 526.—An instrumeni for 
continuous determination of CO, in gas is the 
““Simplex-Monox”’; the ““Duo-Monox” also measures 
the CO content. Amounts up to 40% of CO, can be 
measured. The values obtained are different from 
those given by the usual Orsat instrument. 


* 


Separation of Predefecation Muds in the Purification 
of Beet Juice. V. TipeENSKY and Z. KoHNOvA. Chem. 
Zvesti, 1958, 12, 231-243 ; through S./.A., 1958, 20, 
Abs. 527.—Predefecation muds require thickening 
before they can be filtered on a rotary vacuum filter, 
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but hitherto simple sedimentation and decantation 
have not been sufficient. An improved method of 
predefecation is described whereby muds are obtained 
which can easily be thickened by sedimentation to 
twenty-fold density. The Dedek-Vasatko progressive 
liming method, adding 0-25 g of CaO per 100 ml of 
juice at 85°C, is followed by simultaneous defecation 
and saturation to the alkalinity of 2nd carbonatation 
(002% CaO), which requires a further 0-2 g CaO/ 
100 ml. The muds thus obtained contain three times 
as much protein, organic compounds and P,O, as in 
the usual Ist carbonatation muds, and 70% inorganic 
matter (mostly CaCO,), with a saponin content 
below 0-1%. Such muds are very suitable as a fodder 
ingredient. The filtered juice from this process has 
a dark colour and high ash, but this can be removed 
by further liming and saturation or, in particular, 
by ion exchange treatment. 


* * * 


Variations of the Viscosity of the Mother Liquor 
During the Boiling of Second Product Massecuite. 
D. Popov and A. M. CuHernyl. Trudy Kiev. 
Tekhnol. Inst. Pishchevoi Prom., 1957, 17, 109-114 ; 
through S.J.A., 1958, 20, Abs. 537.—Samples of 
solution were withdrawn from the massecuite at 
intervals of 5-10 min until the start of crystallization 
and then before and after each addition of fresh 
syrup. The viscosity of the samples was measured 
with a Héppler viscometer at 60°, 70°, 80° and 90°C. 
The following values are plotted against time : 
apparent coefficient of supersaturation ; solids con- 
tent ; purity ; and viscosity ai 80°, at the temperature 
in the pan, and at 90°C. 


* * * 


The New Sugar Pan from the Lang Factory. G. 
Basor. Cukoripar, 1958, 11, 25-27 ; through S./.A., 
1958, 20, Abs. 599.—This calandria pan is 64m 
high, 4 min diameter, has 200 sq. m. of heating surface, 
679 tubes and 400 quintals capacity. The pan is 
wider than usual in relation to its height, resulting 
in lower hydrostatic pressure, and has a wide downtake 
ensuring good circulation. Heating can be carried out 
with second and third evaporator body vapours and 
boiling times can be shorter. It is particularly useful 
for low-grade work, giving better exhaustion. Satis- 
factory results were obtained at Sarvar factory in 1957, 


* * * 


Use of Cheap Jute Fabric. S. Gawrycu. Gaz. Cukr., 
1958, 60, 212.—When jute cloth T510 (weight 510 
g/sq.m.) was used at Lublin factory in 1957, it was 
found that although as many as four cloths were 
used together, the juice was still not filtered satisfact- 
orily. The cloths are individually cheaper than 
FD 710 cloths (weight 710 g/sq.m.), which had been 
in short supply in 1957, but become more expensive 
when used in such numbers. 


* * * 
Sulphitation of Thin Juices. H. ZAGROpzkI and 
A. ZAGRODZKA. Gaz. Cukr., 1958, 60, 213-214.— 
Results of tests carried out on thin juice, in which 
this was either gassed with SO, or CO,, showed that 


the colour increase was smaller during the evaporation 
of the former. Sample determinations are tabulated 
and support the author’s view that sulphitation 
should not be abandoned in Polish sugar factories, 
as is the general trend at the moment. 


* * * 


Performance of Battery Diffusers using the Szarejko 
Method. L. GarcZzAREK. Gaz. Cukr., 1958, 60, 
215-218.—The Szarejko return-water system at Brzesc 
Kujawski factory is described. The diffusion water 
and press water are freed from sand, pulp, etc., in 
a decanter and the turbid underflow sent to waste. 
Of the purified water, 15° is limed and used to sweeten- 
off the filter-presses, one-third of this then being 
used to sweeten-off the low-grade equipment. The 
remaining two-thirds is used with 25% of the remaining 
unlimed water to flush the empty diffusion vessels, 
and the remaining unlimed water is used to displace 
the diffusion juice from the penultimate vessel. Iron 
screens in the pulp presses have been replaced with 
brass screens because the former became corroded 
after one campaign, and nickel-chrome mesh in the 
pulp strainers was replaced with phosphor-bronze 
for the same reason. Mean battery losses during 
1957 were 0-89% on beet, while sugar quality was 
not reduced. Detailed campaign results are given 
and the economics discussed ; a flowsheet is also 
given, and a water balance diagram. 


* * * 


Modernization of the Rotary Diffuser. M. S. Gaso- 
vicu. Sakhar. Prom., 1958, (7), 8-12.—The principles 
of the single- and double-scroll rotary diffusers are 
discussed and theoretical output of the latter calcu- 
lated to be 53% higher than that of the former, 
all else being equal. A _ single-scroll diffuser at 
Kuibyshev factory was modified according to a 
suggestion by V. M. VOLKHVYANSKII, whereby 
inclined trays were placed immediately beneath the 
radial screens but allowing sufficient room for juice 
flow. At each revolution of the drum, the juice falls 
through the screens onto the trays, passing through 
an opening cut in the scroll blade to the next cell. 
Thus the juice flows in two streams. The modified 
diffuser operated faultlessly for 200 days during the 
1957/58 campaign with an average daily throughput 
of 1101-5 metric tons, compared with 983-6 tons in 
1956, before conversion. Draught and losses were 
roughly the same as before. Maximum daily average 
slice for a 10-day period was 1171 tons, compared 
with 1071 tons in 1956. Retention time before 
conversion was 68-6 min, at 27-28 r.p.h., and after- 
wards, 58°9 min at 24-25 r.p.h. 


* * * 


The use of Hydrocyclones in the Sugar Industry. 
V. A. ZAMBROVSKII. Sakhar. Prom., 1958, (7), 12-17.— 
Tests in which 75 mm-dia. hydrocyclones were used 
to remove sand, etc., from milk of lime have shown 
promising results. The effect of feed pressure and 
the diameter of the mud discharge nozzle on the 
amount of purified milk-of-lime (% on original) and 
calculation of the required milk-of-lime feed, based 
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on factory requirements and lime density, are dis- 
cussed. The factors affecting the degree of purification 
and thickening are also considered. 

* * * 
Rate of Exhaustion of Final Molasses. L. S. Tver- 
DOKHLEBOV and I. N. KAGANOV. Sakhar. Prom., 
1958, (7), 20-21.—The crystallization rates for 3 
molasses samples of 83-6%, 87:2% and 89-8% solids, 
were studied at 40°C ; the times required for exhaustion 
were 2, 5 and 7 days, respectively, indicating the 
slowing effect of increasing Brix. 

* * * 
Cleaning a Pulp Trap in Operation. P. I. STASEVSku. 
Sakhar. Prom., 1958, (7), 26-27.—A_ cylindrical 
juice screen is cleaned in one minute by backwashing, 
and the juice and pulp returned to the nearest diffuser. 

* * * 
Pulp Traps and Juice Measuring Tanks. E. G. 
YAREMENKO. Sakhar. Prom., 1958, (7), 30-32.—The 
claims regarding the automatic pulp trap’ previously 
described are not supported and the open stationary 
and rotary pulp traps considered better. Fitting 
measuring tanks with conical or sloping bottoms 
has been found effective in foam removal. 

* * * 
Storing and Loading Consumption Sugar. H. 
EUTENEUER. Zucker, 1958, 11, 377-381.—The bagging, 
storage and loading equipment at Jiilich sugar factory 
are described and illustrated. The sugar is bagged 
in 100 and 50-kilo sacks, each at the rate of 450 
sacks per hour. A belt weigher is used to check the 
normal sack scales which are liable to error due to 
dirt. If a sack is outside the tolerance range of 
+25 g the belt stops and only starts again when 
the weight is within the tolerances. The warehouse 
equipment and conveyor layout are described ; the 
six types of sugar stored are stacked and removed 
from the piles by means of a “stacking crane”. A 
diagram is given of the complete bagging, storing and 
loading equipment and full details are given in a 
key to this diagram. 

* * * 
Bacteriological Control in South German Sugar 
Factories. S. LORENZ. Zeitsch. Zuckerind., 1958, 
83, 392-399.—Bacteriological control in 10 factories 
in Southern Germany is reviewed and the bacterial 
infection in a tower diffuser compared with that in 
a battery. The investigations show that while 
infection in the tower, raw juice and circulating 
press water can be controlled by merely maintaining 
a temperature of at least 70°C, or by disinfecting at 
lower temperatures, sterilization of the complete 
battery is very difficult as it is not possible to purify 
the press water in circulation in this case. Disinfectant 
requirements for individual factories are discussed 
and the problem of disinfecting raw juice is considered. 
Infection in the beet washer is discussed and the 
addition of disinfectant to the water at 30-35°C found 
to increase its effect. A number of photomicrographs 
are given. 


1 [S.J., 1958, 60, 369. 
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Reboiling with a drop in Beet Technological Quality. 
L. Scumipt. Listy Cukr., 1958, 74, 183-186. 
A. Mircev’s definition of “‘reboiling number”’ as the 
ratio of total weight of massecuite to the weight of 
100 pol sugar produced, either as raw or white sugar, 
is considered the most accurate definition. However, 
the difficulties of making an accurate determination 
of the weight of massecuite, owing to varying water 
content, make it imperative to use the massecuite 
Brix as a basis for calculation. Data tabulated for 
the 1953-1957 campaigns show a general increase in 
the “‘reboiling number’’ in Czech factories, with a 
drop in purity of the thick juices. It is shown that 
for a unit drop in thick juice purity (over the range 
92-95), the reboiling number will increase by 0-11. 


* 


Experience with an R.T. Diffuser in the first Campaign. 
K. Ciz. Listy Cukr., 1958, 74, 186~-189.—Performance 
data with graphs are given for an R.T. diffuser put into 
operation in the 1957 campaign at Cejeticky factory. 
The average losses for the 1000-tons diffuser were 
0-3% on beet with a draught of 108%. Considerable 
corrosion was experienced, especially when the pH 
fell below 5-6 (the average throughout the diffuser 
was 5-7). The temperature rose from 68°C at the 
head to 72°C and fell to 37°C near the tail end of 
the drum. pH control was found necessary. The 
quality of juice and pulp was unsatisfactory. 
* 


The Influence of Calcium Chloride Addition on the 
Pressing Quality of Pulp and on Juice Quality. 
D. Becker. Zucker, 1958, 11, 397-397.—Tests were 
carried out at Dormagen on the addition of CaCl, 
to pulp from tower and battery diffusers. An average 
of 0-045% on beet was used. The dry solids of pressed 
pulp from the tower increased by an average of 
16%, and a drop in pH of 0-3 was recorded, too 
small a decrease to be responsible for the higher 
dry solids. The increase in dry solids of pressed pulp 
from the battery was 0-7% ; this reduced effect is 
attributed to the longer retention time in the battery 
and to the temperature fluctuations. The pH drop was 
0-4 units. The need to increase the concentration of 
CaCl, where there is no press or condenser water 
is mentioned. The ash content of the molasses- 
Steffen pulp increased by 0-3% on addition of CaCl,, 
the CaO content of the Steffen pulp on addition 
being far below that of the dry pulp. No effect on 
juices or equipment was observed, although it was 
found that the use of CaCl, is uneconomical, so that 
the dry solids must be increased by some other 
method. 


* 


Infection and Sugar Loss in the Tower Diffuser. 
W. Kriicer. Zucker, 1958, 11, 397-399.—See 1.S.J/., 
1957, 59, 320. 
* * * 

Cleaning Beet Harvested by Beet Combines. V. A. 
Novikov, N. M. KIcHIGIN and V. S. YATSENKO. 
Sakhar. Prom., 1958, (8), 12-18.—Experiments were 
carried out to test the efficiency of three types of 
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cleaning machines, including the Silver beet piler, 
manufactured by U.C.M.A.S. in Belgium, and 
previously decribed'. Full details of the tests are 
tabulaied and the difficulties of cleaning mechanically 
harvested beet discussed ; mass conversion to this 
method of harvesting is not advocated at present. 

* 


The Optimal Predefecation Temperature. G. N. 
MIKHATOVA. Sakhar. Prom., 1958, (8), 29-34.— 
Tests were made to determine the effect of predefe- 
cation on colour formation, settling and filtration 
properties of juice. Unfiltered Ist carbonation juice 
was recirculated. When healthy beet was processed, 
it was found that the juice settled and filtered better 
after hot predefecation through cold predefecation 
(at 50-60°C) may be used sucessfully if adequate 
filtering is available. With deteriorated beet, filtration 
and settling are better after cold predefecation. The 
colour of juice treated by cold predefecation is 
reduced by about 30%, the effect being the same as 
with active carbon or sulphitation. 
* * 


Simultaneous Processing of Beet and Cane Raw Sugar. 
M. D. TseRMAN, I. P. FENIK and A. P. BONDARENKO. 
Sakhar. Prom., 1958, (8), 35-38.—Combined pro- 
cessing of cane raws and beet at the Kreshchatik 
factory in 1957 was necessitated by the late arrival 
of the raws and lack of storage space. The most 
suitable of 3 possible methods is decribed. The raws 
were melted to a 40°Bx syrup with water from the 
first carbonation filter-presses and then mixed with 
raw juice in the proportion of 15% of cane raws 
on weight of sugar in beet. The composite juice 
was then processed according to the usual beet 
factory methods. A three-product boiling scheme 
was employed in which the C-sugar was double- 
cured after mingling with A-molasses and was then 
remelted, passed through bone char, and sent to use 
in A-massecuite. Some of the run-off was mixed 
with A-molasses and used for B-massecuite prep- 
aration, while some was mixed with A-molasses and 
B-molasses for the C-massecuite. The A-massecuite 
was boiled on a mixture of the composite (cane and 
beet) syrup, C-sugar melt and A-molasses. The 
viscosity of C-massecuite was lower than with normal 
beet sugar processing, so increasing the productivity 
of the C-product centrifugals. Beet throughput 
increased and the purity of final molasses dropped. 
White sugar production increased by 12-15%. As 
a result of the satisfactory results, simultaneous 
processing of beet and cane raws has been adopted 
in four other Soviet factories. 
* * * 

Pre-Defecation. A. CissowskI. Gaz. Cukr., 1958, 
60, 246-250.—Predefecation is discussed on the basis 
of experience in the Polish factories and a method 
of cold progressive defecation is described. Tested at 
Sokoléw factory in 1957, the method involves the 
use of a special lime doser. Juice is progressively 
limed as it passes through each of seven cells of a 
mixer, the whole operation lasting 20 minutes. 


1 1.S.J., 1958, 60, 556. 
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Sugar Drying and Cooling 


If you want to obtain: 
an exceptionally high quality, - crystals which keep their 
full brilliancy - and their sharp edges, 


sugar that can be stored in silos or packed immediately 
in bags using an equipment of sturdy design which 
practically requires no attendance nor maintenance and, 
moreover, has a very low power consumption, 


then the Bittner Turbo Tray Drier 
and Cooler is the right solution 


Hundreds of Bittner Drier/Coolers are in successful operation in the most up-to-date 
sugar factories in Europe and Oversea Countries. More than 1300 Turbo Driers 
have been supplied by Bittner for various products. The number of our customers 
in Central and South America is increasing more and more. The Turbo Drier 

design was developed by Bittner’s own Engineers. 


SO years of experience in the Sugar Industry 


Our SERVICE department and also our special engineers 
are at your disposal. Please ask for our literature. 


Subsidiary C ies: U.S.A.. Buttner Works Inc., 52 Vanderbilt Ave., New York 17, N.Y. 


Canada: Buttner-Works (Canada) Ltd., P.O. Box 688, Montreal P. Que. 


licensee: for Great Britain and South Africa, Buel! (1952) Limited, 
3, St. James's Square, London S$. W. 1 


Agencies in all Central and South American Countries, India, Japan, ete. 


BUTINER-WERKE 
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Belt 
Driven 


Centrifugals 


These three 40in. 24 in. belt-driven 
centrifugals are designed to operate at top 

speed of 1,600 r.p.m. They are equipped with 
mechanical ploughs, and Fluidrive couplings ensure 
smooth pick-up at starting and a plough speed 
without clutch wear and tear. 


Inset is a detailed view of the belt drive and 
Fluidrive coupling with oil cooler. 


Pott. Cassels « Williamson Ltd. 
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Memoria de la XXXI Conferencia Anual de {la 
Asociacién de Técnicos Azucareros de 
Cuba. 294 pp.; 6} x 10}in. (Asociacién de 
Técnicos Azucareros de Cuba, La Habana, 
Cuba). 1957. Price: $10.00. 

The new volume, recording the 1957 conference of 
the Cuban Association, follows the same pattern as 
previously, with lists of the founder-members, ex- 
Presidents, Consultative Council, patron members, 
and officers of the Association, obituaries and table 
of honour. The members attending the 31st Confer- 
ence, and an index to the papers read, are followed 
by the text of the papers, and a survey of the work of 
the Cuban Institute of Scientific Investigations, the 
report of a meeting of the Cuban sub-committee of 
ICUMSA, and the announcement of the Association’s 
Committee of Projects and Investigations. 


* * * 


Reports on the Progress of Applied Chemistry. Vol. 
XLII. 910pp; 5} x 8}in. (Society of 
Chemical Industry, 14 Belgrave Square, 
London, S.W.1.) 1957. Price: £5 Os. Od. 
(to non-members). 

The sections of applied chemistry covered in this 
review of the 1957 literature remain the same as in 
the 1956 edition’. The review of the literature on 
sugar by Dr. A. CARRUTHERS covers degradation, 
colour formation (with emphasis on the C.I.T.S. 
conference discussing these) and removal, and analysis, 
as well as general topics. Thirty references are listed 
as well as a supplementary bibliography. 

* * * 


Proceedings of the 15th Annual Convention of the 
Deccan Sugar Technologists’ Association 
(India), 1958. Part I. 198 pp +7pp; 
6} x 93in. (Deccan Sugar Technologists’ 
Association (India), Ravalgaon, Dist. Nasik, 
Bombay, India.) 1958. 
Lists are given of the Association’s office-bearers, 
patrons, committee members and other members, 
honorary, life and companion. The texts are given 
of the thirty papers read at the Conventions and the 
appendix deals with the prize plot competition. 
Field and factory performance data are tabulated 
for the sugar companies of the region. 


* * * 


Proceedings of the 9th Congress of The International 
Society of Sugar Cane Technologists. Vol. 
Il. x + 790 pp; 6 x 9bin. (Executive 
Committee of the LS.S.C.T., New Delhi, 

India.) 1956. 
The second volume of the Proceedings* includes a 
contents, author index and papers of the engineering, 


manufacturing, chemical analysis and factory report- 
ing, and by-products sections, as well as the symposia 
on sugar engineering, cane juice clarification and 
payment of cane price. Details of the programme 
of the Congress follow, together with the Presidential] 
Address and reports of the General Secretary- 
Treasurer and Committees. The minutes of the 
plenary sessions are noted and the Constitution of the 
Society reprinted. 
* * 


Proceedings of the 1957 Meeting of British West 
Indies Sugar Technologists. iv + 237 pp: 
8 x 102%in. (British West Indies Sugar 
Association (Inc.), 46 Harbour Street, Myrtle 
Bank P.O., Kingston, Jamaica, W.1.) 1957. 


The Proceedings of the Meeting hela in November, 
1957 are given in approximately the same form as 
those of the 1955 Meeting. Included are the lists of 
Officers of the Conference and of those in attendance, 
programme, the chaiman’s and opening addresses 
and valedictory speeches. The text of papers covering 
agriculture, plant pathology, entomology and factory 
technology are given. 

* * 


Proceedings of the 26th Annual Convention of the 
Sugar Technologists’ Association of India, 
1958. 204 pp ; 7} x9Zin. (Sugar Technolo- 
gists’ Association of India, Nawabganj, 
India, 1958.) 

The Proceedings of the Indian Assogiation’s 1958 
Convention is again in two parts of 90 and 114 
pages, respectively, both containing lists of current 
and past officers, patrons and honorary fellows, 
followed by the texts of the papers presented, including 
14 in Part I and 13 in Part II. 


* * * 


Atlas des Ennemis et Maladies de la Betterave. (Atlas 
of the Enemies and Diseases of the Sugar 
Beet). L. ERNOULD and L. VAN STEy- 
voort. 70 pp; 57}in. (Inst. Belge pour 
Amelioration de la Betterave, Tirlemont, 
Belgium.) 1958. 


In its 70 pages, the Atlas covers all the ills which 
befall the sugar beet, whether caused by insects, 
nematodes, fungi, mineral deficiencies or excesses, or 
climate. Grouped according to their appearance on 
young or older plants with subdivision by root or 
foliage, each is treated under the heads, symptoms, 
cause and preventive treatment. Included are 30 
full-page coloured photographs. 


1 7.S.J., 1957, 59, 77. 
2 First volume issued earlier, see I.S.J., 1958, 60, 272. 
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A Survey of the Work Done in South Africa on the 
Direct Analysis of Cane Consignments, with Special 
Emphasis on Recent S.M.R.I. Investigations. K. 
Douwes Dekker. S. African Sugar J., 1958, 42, 
305-309, 573-577.—Investigations on development 
of a method of direct testing of cane consignments 
are surveyed, and a method described which, it 
is hoped, might prov‘de a satisfactory solution. A 
kick sampler, working on knifed cane just before it 
falls into the crusher, produces a sample from both 
sides of the carrier, which should eliminate inaccuracies 
found when hand sampling one side or other. Direct 
analysis of the sample by high-speed extraction using 
the Hawaiian or Australian methods has been found 
to give results which were higher by about 1-8°% than 
those obtained by analysis of mixed juice and bagasse, 
but it is nevertheless considered promising. 


* * * 


Thermal Transformations of Solid Sucrose under the 
Action of Superheated Steam or Hydrochloric Acid 
Vapour. P. Narra and Y. ANDRE. Sucr. Frang¢., 
1958, 99, 165-172, 198-205, 229-232. 


The literature on sucrose degradation on heating 
is reviewed ; it is noted that almost all deals with 
heating above the m.p., and so experiments were 
carried out on thermal decomposition below 160°C 
and the reactions with dry steam and HCI vapour at 
these temperatures. The vapours and steam were 
passed through sucrose samples (at different mesh 
sizes) contained in a U-tube, which was held in a 
thermostatically-controlled bath. The reducing sugars 
formed were measured by the Saillard method, while 
the sucrose remaining was found by inverting and 
determining total reducing sugars by the Bertrand 
method. Other techniques employed were sacchari- 
metry, paper chromatography, and spectrophoto- 
metry. 


With dry air at 110°C no change occurred ; at 
130°C, powdered sugar was slightly decomposed, 
with formation of reducing sugars. At 150°C decom- 
position occurred slowly with formation of reducing 
sugars, lowering of solution pH and increase in solu- 
tion resistivity ; this decomposition increased with 
fineness of the sample and time of heating. Dry 
steam, with or without air, had but slight effect, 
2 hr at 130°C producing 2% decomposition to reducing 
sugars. Heating for 6hr at 130°C or 2hr at 150°C 
produced an unexplained condensation and subsequent 
browning of the sugar with formation of reducing 
sugars. Dry HCI gas caused darkening of the sugar, 
and liberation of water by decomposition ;_ the 
products were a black insoluble solid (carbon and 
humic substances), and soluble substances giving 


150 


a dark coloured solution. In the latter were found, 
inter alia, glucose and fructose, an aldehydic fraction, 


a ketonic fraction and hydroxymethyl furfural. 
More glucose was left than fructose. The action of 
variables was examined; no effect was obtained 
below 100°C, decomposition took 2 min at 130°C, 
and at 150°C it was almost instantaneous. The rate 
of reaction increased with HCl concentration in the 
vapour/air mixture, and also with the fineness of the 
sugar. No similar reaction was obtained when the 
sucrose was replaced by a-methylglucoside, while an 
analogous change was observed with fructose ; 
but the yield of hydroxymethy! furfural was increased. 
The decomposition of sucrose is considered to yield 
the furfural derivatives, while water liberated leads to 
inversion of unchanged sucrose. 


* * * 


A Modification of the von Steiglitz Electrometric 
Method for Sugar Titrations. L. W. CHups and 
A. W. HARTLEY. Analyst, 1958, 83, 311-312 ; through 
S.L.A., 1958, 20, Abs. 456.—The apparatus of VON 
STEIGLITZ', for electrometric end-point determination 
in the Lane and Eynon titration, requires the use of 
special electrodes having plaster of Paris plugs ; 
these plugs have a short life. The pattern of electrode 
may be replaced by the outer case of a Cambridge 
pH reference electrode (or one of similar type). 
Differences between titres obtained by this modified 
method and by the methylene blue indicator method 
have never exceeded 0-1 ml in 25 ml with any of the 
sugars mentioned in the Lane and Eynon tables. 
Individual working conditions with this apparatus 
should be standardized with the Lane and Eynon 
tables. 
* * 


Infra-Red Identification of Disaccharides. J. W 
Wuite, C. R. Eppy, J. Petry and N. HoBan. Anal. 
Chem., 1958, 30, 506-510; through S./.A., 1958, 
20, Ab;. 457.—The technique of making pressed 
discs of KBr, containing small amounts of the sugar 
or sugar derivative, was used. Diagrams of the infra- 
red absorption spectra from 650 to 1500 cm-' are given 
for nigerose, maltose, isomaltose, cellubiose, gentio- 
biose, sucrose, turanose, maltulose, leucrose, 
inulobiose, and their acetates. The spectra are 
sufficiently different to be used as a means of identi- 
fication of the sugars. Since the mixtures to be 
examined can be prepared by freeze drying solutions 
of very small amounts of the sugars with KBr, 
preliminary crystallization of the sugar is not necessary 
for identification. Adequate drying of the samples 
before pressing is essential. 

1 Cf. Browne and ZerRBAN: “Sugar Analysis’, 3rd Edn. 

(Wiley, New York), 1941. p.755. 
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Browning of Sugar Solutions. I. Effect of pH and 
Type of Amino Acid in Dilute Sugar Solutions. C. O. 
J. C. UNpeRwoop, H. G. Lento, and 
C. Ricctuti. Food Res., 1958, 23, 61-67 ; through 
S.L.A., 1958, 20, Abs. 467.—The changes in absor- 
bance at 500 mu. were measured on heating 0-025 M 
glucose solution alone or with varying amounts of 
of D,L-alanine, L-glutamic acid or L-lysine at varying 
PH (4 to 9) for 20 min at 114°C in an autoclave. 
In pure glucose solution, colour developed only at 
pH > 7, and an alkaline medium was a pre-requisite 
for significant browning in all cases. The presence of 
alanine or glutamic acid did not increase the browning. 
With lysine there was slight extra colour at pH 6 
and definitely at pH > 7; this effect was not due to 
basicity of the lysine, since other basic amino-acids 
(e.g. arginine, histidine) had no effect. It appears 
that lysine and alkaline pH have a synr.gistic effect. 
Since amino-acids are almost absent in maple syrup, 
browning of this syrup cannot be connnected with 
amino-acids. 
* * * 


Browning of Sugar Solutions. II. Effect of the Position 
of Amino Group in the Acid Molecule in Dilute 
Glucose Solutions. H. G. Lento, J. C. UNDERWOOD 
and C. O. Wittits. Food Res., 1958, 23, 68-71 ; 
through S./.A., 1958, 20, Abs. 468.—The cause of 
the browning of glucose solutions with lysine (cf. 
preceding abstract) was further investigated by 
heating solutions of glucose with three series of 
amino-acids at pH 8 and 114°C for 20 min, measuring 
the absorbance at 500my. The amino-acid series 
were (1) 4-, 5- and 6-carbon homologues of lysine 
with amino-groups on the terminal and «-carbons; 
(2) and (3) the 3-, 4-, 5- and 6-carbon «-amino, and 
terminal-amino monocarboxylic acids, respectively. 
The diamino-acids caused the largest increases in 
browning (compared with controls of glucose alone), 
lysine having the greatest effect. Colour formation 
with mono-amino acids increased from 2- to 4- 
carbon compounds and decreased again for 5- and 
6-carbon acids with terminal amino groups. The 
a-mono-amino-acids had almost no effect. 


* * * 


Characterization of Pectic Substances in Fruit and 
Sugar Beet Marcs. M. Gee, E. A. McComs and 
R. M. McCreapy. Food Res., 1958, 23, 72-75; 
through J. Sci. Food Agric. Abs., 1958, 9, ii-71.— 
Fresh plant tissue was extracted with acidified 
ethanol. Enzymes were inactivated, sugars, soluble 
organic acids and salts were removed, and the pectinate 
salts converted into their acids. The insoluble residue 
was analysed directly without extracting the peciic 
substances. After corrections for acetyl, determinations 
of the polygalacturonic acid content by titration 
and by a colorimetric carbazole method were in 
agreement. All the carboxyl groups were titrated. 
The sum of the esterified uronic acid and acetyl 
carboxyl groups was obtained by direct saponification. 
The acetyl value was determined by a colorimetric 
procedure with the ferric hydroxamic acid colour 


LABORATORY METHODS AND CHEMICAL REPORTS 


reaction with esters. The total anhydrouronic acid, 
the acetyl and % of uronic acids esterified were 
thereby obiained. 

* * * 


Absence of Carbonate in Beet Molasses. J. B. STARK 
and H. M. WriGcut. J. Amer. Soc. Sugar Beet Tech., 
1957, 9, 566-567.—Beet molasses analyses have 
quoted carbonate as being a major inorganic con- 
stituent. It would be expected, however, only when 
insufficient Ca or other suitable cation was present 
for precipitation, or when the molasses was too acid. 
Therefore 12 representative molasses samples were 
analysed for carbonate by treating with sulphuric 
acid and measuring the pressure of the gas evolved, 
contacting with NaOH, and measuring the pressure 
of the residual gases. None of the samples showed 
more than 0:07% carbonate ; this is the limit of 
accuracy of the method so that it can be deduced 
that no carbonate was present. 


* * * 


Crystallization of Sucrose with Sonic Waves. A. 
VANHook, W. F. Rape, J. E. BusAKe and J. J. 
CaSAzza. J. Amer. Soc. Sugar Beet Tech., 1957, 
9, 590-595.—Experiments on sonic irradiation of 
sterile and isolated syrups indicate that the mechanism 
of sound activity is heterogeneous and not homogene- 
ous as had been thought. Such treatment accelerates 
the adjustment of supersaturated syrups, both pure 
and impure, but has no special effect on the rate of 
growth of single crystals ; hence, its effect must be 
almost entirely due to enhanced nucleation by false 
grain formation. The effect of sonic graining become 
more pronounced with increasing supersaturation 
and time of irradiation. A threshold power level of 
about 2 sonic watts per sq. cm. is necessary to give 
significant results, energy above this level being 
relatively ineffective. The optimum frequency is 
about 10 kc/s. No unusual temperature effects have 
been noted over the range 30° to 70°C. 


* * * 


Crystallization of Sucrose. I. Candying from the 
Point of View of Sucrose Cyrstallization. V. VESELY. 
Listy Cukr., 1958, 74, 159-163.—Candying refers 
to the addition of sucrose to a supersaturated solution, 
followed by cooling without agitation. The equations 
of Silin and Truffault for the rate of crystallization are 
considered and it is shown that the rate of crystalliza- 
tion of sucrose from pure sugar solutions in a state 


Ac K, where R 


is the amount crystallizing per sq. m. of crystal 
surface per min, Ac is the difference between the 
concentration of mother liquor and of the saturated 
solution at the given temperature (= K,—1l, where 
K, is the coefficient of supersaturation), » is the 
viscosity of the sugar solution and K is a constant, 
independent of concentration but dependent on 
temperature. From values of » and Ac, the relation 


— AeBAc js derived for a temperature range of 
20-40°C, where A and B are constants dependent on 


of rest can be expressed as: R = 


| | 
x 
- 
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temperature but not concentration. Thus an optimal 
valuc of Ac can be found to obtain the maximum 
rate of crystallization; within the range 0-0-0-5 
for Ac this is given by Ac = 1/B, corresponding to a 
supersaturation of 1-201 at 20°C or 1-232 at 40°C, 
which is within the intermediate zone. In practice, the 
best candying effect was found at a supersaturation 
of 1-23 at 25°C, falling during 12 hours to 1-17, in the 
metastable zone. It is pointed out that the optimum 
value also depends on the size and type of vessel 
employed. 


* * 


Use of an Electrical Heater for the Determination of 
Invert Sugar by Reduction Methods. J. Hampt, A. 
Svospopa and V. Rasper. Listy Cukr., 1958, 74, 
163.—Electrical heating was compared with gas heating 
in the Lane & Eynon, Schoorl and Ofner methods of 
determining invert sugar. The tabulated results show 
that the differences were no greater than the experi- 
mental error and _ electrical heating is thus 
recommended. 


* * * 


Estimation of Reducing Sugars in Cane Juices. K. 
PARTHASARATHI, S. RAMAKRISHNAN and M. VUJAYA- 
SARADHY. Indian Sugar, 1958, 8, 141-142.—The 
Lane and Eynon method and Vander Plank micro- 
method of reducing sugar analysis are compared ; 
with solutions of pure sugars the results are compar- 
able, but with cane juices, the former gives lower 
results. The Vander Plank results proved nearer 
to check analyses carried out using yeast fermentations 
and it is considered to be convenient and accurate 
for routine analyses. 


* * 


Sucrose Nitrate. Preparation, Crystallization, 
Properties. P. Luoste. Mém. Poudres, 1957, 39, 
191-193 ; through S./.A., 1958, 20, Abs. 553.— 
Good yields of crystalline sucrose octanitrate have 
been obtained by adding sucrose gradually to a 
nitrating mixture (50% HNO,, 25% acetic acid, 
25% acetic anhydride) at 5°C, shaking for 30 min, 
and pouring into ice water, dissolving the precipitate 
in methanol and evaporating slowly to crystallization. 
Some physical and chemical properties were deter- 
mined. 


* 


* 


Errors in the Determination of Alpha-Amino Acids 
by the Copper Complex Method. I. G. VAvRINEcz. 
Cukoripar, 1958, 11, 73-81; through S./.A., 1958, 
20, Abs. 571. II. K. Vuxov. Cukoripar, 1958, 11, 
81 ; through S./.A., 1958, 20, Abs. 572. 


(I) Stavickova’s method has been further 
examined', using model solutions. In molasses 
clarification with basic lead acetate, the consumption 
of the latter depends upon its quality and upon the 
non-sugars present. The results are also affected 
by the molasses concentration and pH, so that these 
must be controlled. Filtration conditions are impor- 


tant, and the first sixth of the filtrate should be 
discarded. The amount of copper phosphate reagent 
must be measured exactly, since excess leads to high 
results. It is considered that the accuracy is only to 
within 10-20%. This iodometric titration method is 
tedious and is not considered to have advantages 
over the quicker and cheaper colorimetric method. 
The results of various tests are fully tabulated. 


(Il) VAVRINECZ’S study is considered useful, but, 
since molasses contains less amino-acids than were 
present in his model solutions, the effect with regard 
to sources of error will be less. It is not agreed that 
the colorimetric method is as good, and a titrimetric 
method is in principle preferred. 


* * * 


Dielectric Constants of Aqueous Solutions of Glucose 
and Sucrose. I. A. SHEKA and A. P. KABAN. Trudy 
Kiev. Tekhnol. Inst. Pishchevoi Prom., 1957, 17, 179- 
185; through S./.A., 1958, 20, Abs. 577.—The 
dielectric constants of 20-90% sucrose and 10-95% 
glucose solutions were measured between 20° and 
95°C by the heterodyne beat method at 0-966 x 10* 
ke/s. For both sugars « decreases with increasing 
concentration ; in unsaturated solutions e decreases 
with increase of temperature, but in supersaturated 
solutions it rises to a maximum and then decreases. 
This effect is attributed to changes in the degree of 
hydration with temperature. For sucrose, the values 
range from 75-4 (20% at 20°) to 14-49 (90% at 20°) ; 
for glucose from 77-7 (10% at 20°) to 12-5 (95% at 
20°). 


* * 


Experimental Measurement of the Circulation Rate 
During the Boiling of Highly Concentrated Sugar 
Solutions. [. 1. SAGAN’. Trudy Kiev. Tekhnol. Inst. 
Pishchevoi Prom., 1957, 17, 103-107; through 
S.1.A., 1958, 20, Abs. 578.—An apparatus for measure- 
ments of flow rates of highly concentrated sugar 
solutions is described. The liquid flows through a 
ring with tapering sides which is attached to a spring 
and is displaced along a scale. The design and method 
of calibration of the instrument are described. 
Reproducible results are obtained with thick syrups. 
* 


* * 


Ash Constituents in Liquor from Service Chars. 
F. W. ScHwWeR and R. J. BAIRD. Paper presented to 
the 17th Ann. Meeting, Sugar Industry Technicians 
Inc., 1958.—-Considerable interest has been generated 
in the composition of ash present in char liquors, 
particularly since more rapid analytical methods 
have become available. Using these techniques, it 
is feasible to evaluate ash removal on a plant scale 
without excessive effort. The work demonstrates the 
effectiveness of several service chars (one of which is 
mainly 100% “Synthad’’) in removing inorganic 
constituents from washed sugar liquor. 


1 Cf. Cukoripar, 1956, 9, 49-52; 77-79. 
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Work of the Sugar Research Foundation, 1943-1956. 
J. L. Hickson. Mem. XXX Conf. Asoc. Técn. Azuc. 
Cuba, 1956, 419-427.—A survey. 


* * * 


Sugar Cane, Atomic Energy and Electricity. E. A. 
VAzquez. Mem. XXX Conf. Asoc. Técn. Azuc. 
Cuba, 1956, 429-435.—Production of electricity by 
burning cane wastes end conversion of the heat, and 
by atomic fission of uranium are compared. 


* * * 


Hydrocarbons and Other Chemical Substances from 
Sugar Cane and its Derivatives. J. ROMAGOSA CRUSET. 
Mem. XXX Conf. Asoc. Técn. Azuc. Cuba, 1956, 
437-449.—Experiments are described in which bagasse 
was heated electrically in the presence of catalysts in 
a retort. Formation of hydrocarbons and other 
substances constituting bitumen is possible only at 
temperatures about 400°C and pressures of 1000 p.s.i., 
and in the presence of catalysts, the yield of bitumen 
increasing with pressure and temperature. The 
distillate during formation, and the carbonaceous 
residue increase with temperature but decrease with 
increase in pressure. The gases decrease with rise in 
temperature under pressure. It is considered that 
Cuba might, in the future, be a source of petroleum 
chemicals derived from cane by development of the 
process, 
* * * 


Improvement of the Aeration System for a Yeast 
Propagator. H. S. Baw and Y. T. Liv. Rpt. Taiwan 
Sugar Expt. Sta., 1957, (16), 80-90.—An aeration 
device includes a stationary air chamber with pores 
at its upper rim through which passes air. A surround- 
ing turbine propeller rotates so that its blades work 
the air into a fine emulsion with downcoming fresh 
liquid medium, and this emulsion is distributed 
radially at the bottom of the propagation chamber. 
The oxygen is absorbed as the air bubble rises and the 
remaining exhausted air is separated by a foam 
breaking device. The efficiency of oxygenation of a 
solution of sodium sulphite was measured by a modi- 
fied Cooper technique’ and shown to be 100% at a 
flow rate of 10-027 mM of oxygen per litre per minute. 
In practical fermentations, 3 hr retention time with 
a 1:1 per minute air rate using an agitator speed of 
1160 r.p.m. resulted in the maximum yeast production 
capacity of 11-03 g/litre/hr, double the current 
capacity of Taiwan and other factories using molasses 
as raw material. 
* * * 

Paper Pulp from Sugar Cane Bagasse by the Sulphate 
Process. A. J. ERNsT, G. H. NeLson and S. B. 
Knapp. TAPPI, 1957, 40, 873-879 ; through S.J.A., 
1958, 20, Abs. 554.—Experimental data on the 
chemical composition and pulping characteristics 
of bagasse samples from various sugar-producing 
areas are tabulated for pulps from: a single batch 
of separated fibre treated by the sulphate process 
under a variety of conditions ; separated fibre from 


BY-PRODUCTS 


cane varieties in several geographical areas using 
a uniform sulphate pulping treatment ; and whole 
bagasse and separated fibre using the same uniform 
sulphate treatment. Chemical compositions of the 
bagasse and separated fibre, pulping requirements, 
pulp yields, and bleach requirements alter with 
variety and location of the bagasse. Digestion with 
13% chemicals for 1 hr at 170°C produced good 
pulps from separated bagasse fibre. Separation of 
pith and dirt from bagasse is desirable in producing 
high-quality pulps. 
* * 


Pectin Adhesive from Beet Pulp. I. M. Litvak and 
M. I. BARABANOV. Trudy Kiev. Tekhnol. Inst. Pishchevoi 
Prom., 1957, 17, 11-15; through S./.A., 1958, 20, 
Abs. 555.—An aqueous suspension of the pulp is 
hydrolysed with HCl solution at 100°C and the 
separated hydrolysate is neutralized with 12% 
ammonium hydroxide solution and filtered ; AICI, 
is added to precipitate the pectin, which is filtered off, 
pressed, ground and dried. A 4-5% solution of the 
product in dilute acid is recommended for use as an 
adhesive in the printing trade. 


* * * 


Activities of the Sugar Research Foundation Inc. 
H. B. Hass. Paper presented to the 17th Ann. Meeting, 
Sugar Industry Technicians Inc., 1958.—The activities 
of the Sugar Research Foundation are all aimed 
toward the broad objective of increasing the usefulness 
of the sugar industry to the people of the world 
and hence to the expansion of the markets for sucrose 
and its by-products. To the extent that the by- 
products can be up-graded they can be made to assume 
a share of the cost of producing sugar and hence 
increase profitability or decrease costs. Examples 
of successful researches by the Foundation are: 
(1) the work of Professor MRAK and associates on 
sugar in canned fruit ; (2) the work of R. BOHN on 
sucrose versus dextrose in bread ; (3) the ammoniation 
of beet pulp ; (4) the sucrose ester detergents ; and 
(5) the sucrose-phenol-formaldehyde resins. Processes 
which are still not in commercial production but 
which look promising are : the reductive aminolysis 
of sucrose and the conversion of the products to 
polyamides ; the feeding studies by Professor G. K. 
Davis on the ammoniated bagasse pith and urea- 
molasses-bagasse mixtures ; and the new work on 
the allylation of sodium sucrate which resulted in a 
yield of substantially 100% of theory compared with 
a previous yield of 50%. 
* 

Fermentation of Beet and Cane Molasses to Butanol- 
Acetone. K. SCHOEDLER. Zucker, 1958, 11, 399-402.— 
The fermentation process of molasses to butanol and 
acetone is described in detail, with a diagram, and the 
uses of the end-product discussed. 


1 Ind. Eng. Chem., 1944, 36, 504. 
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UTNIED STATES 


Treatment of Polyhydric (Sugar) Solutions. N. W. 
ROSENBERG, assr. lonics INc., of Cambridge, Mass., 
U.S.A. 2,860,091. 22nd September 1955; I1th 
November 1958.—A multichamber electrodialysis unit 
is used for removal of minor electrolyte components 
of syrups, beet or cane molasses, etc., where the 
chambers are separated by permselective ion exchange 
membranes. The solutions are adjusted to 20—40°Bx 
(30°Bx) at a temperature between room temperature 
and 90°C (below 60°C) and passed at a speed greater 
than 5 cm/sec through the diluting chambers of the 
unit, through which a direct electric current is passed. 


* * * 


Apparatus for Measuring the Light Rotatory Power 
of an Optically Active Substance. G. F. LANDEGREN, 
assr. MINNEAPOLIS-HONEYWELL REGULATOR Co., of 
Minneapolis, Minn., U.S.A. 2,861,493. 29th January 
1958 ; 25th November 1958.—A parallel beam of 
monochromatic light from source 4 passes through 
a polarizing disc 5 and is split into two components 
6 and 7 by means of a half-silvered mirror 8. The 
disc 5 is rotated either by hand or preferably by 
motor 10 so that the plane of polarization rotates 
about the beam axis. Consequently, when the beam 
7 passes through a stationary polarizing disc 16, the 
emergent beam is of pulsating intensity and causes 
a pulsating signal when it falls on photocell 17. 
When the beam 6 passes through the optically active 


TO To 
CONTROLLED 


solution | in container 2, ihe rotating plane of polari- 
zation is advanced or retarded by a fixed amount. 
Thus, after beam 6 has passed through polarizing 
disc 71 and photocell 15, a second pulsating signal is 
produced which has the same frequency as that from 
photocell 17 but which is separated from it by a 
phase difference due to the optically active material 1. 


The signals after passing through amplifiers 20, 27 
are fed into a phase meter 36 and the phase differences 
interpreted in terms of the optical activity of 1. 
Alternatively, a hand control can be fitted to disc 
71 whereby it can be rotated to the null-point where 
the phase difference disappears, whereupon its 
position gives a measure of the optical activity of 
1. In a third modification as shown, the hand adjust- 
ment is replaced by a motor 81 and gearing 83 which 
rotates disc 71 and also operates the pen-arm 95 
of the recorder assembly 93-99. The motor is driven 
by impulses from the controller 84 which is so designed 
that it operates the motor so as to eliminate the 
phase difference impulse sent to it through connectors 
87, 88. 


* 


Supply Control for a Push-type Centrifugal.  R. 
SIEGRIST, assr. ESCHER Wyss A.G., of Zurich, Switzer- 
land. 2,868,381. 2nd July 1956; 13th January 
1959.—Massecuite or magma in container 8 is kept 


? 


stirred by means of 9 and fed by pipe 10 to the funnel 
3 of the push-type centrifugal 1. The basket 2 is 
driven by electric motor 6 through the belting 5, 
current being supplied from the mains 7. The passage 
of material through the pipe 10 is governed by the 
position of throttle 11 which is mounted on the linkage 
12, 14. This linkage pivots about 13 and its position 
is fixed by the threaded shafi 16 in the nut 17 on the 
free end of 14. The shaft 16 is driven by reversible 
motor 15 and rotates to raise or lower the nut 17 
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(and so throttle 11) according as the arm 20 completes 
the circuit by making contact with 22 or 21. The 
position of arm 20 is governed by the balanced state 
of beam 26 which is attracted by electromagnets 27 
and 28. The current for magnet 28 is taken from the 
mains via rheostat 30, while the current for magnet 
27 is derived from the centrifugal drive circuit via 
transformer 29. The rheostat is set so that, when 
the amount of material fed to the centrifugal is correct, 
the attraction of magnet 28 just balances the attraction 
of magnet 27 and the arm 20 thus does not make 
contact with either 21 of 22. If the material fed to 
the centrifugal increases, the load on the motor 
increases causing the current through transformer 29 
to increase. The resulting attraction of magnet 27 
is greater than that of magnet 28 so that the beam 
is pulled over and the motor 15 is energised to close 
throttle 11 until the load on motor 6 is normal. The 
reverse takes place when the amount of material 
entering the centrifugal is too little. 


* * * 


Apparatus for Drying and Simultaneously Cooling 
White Sugar Coming from a Drier. H. KAmp, assr. 
BUTTNER-WERKE A.G., of  Krefeld-Uerdingen, 
Germany. 2,869,249. 6th December 1955 ; 20th 
January 1959,—Sugar from the preliminary dryer P 
passes into a tray dryer S. The latter houses a series 
of annular plates 15 held by a circle of vertical rods 
16 held at their ends by nuts 19, and so locked to 
plates 17 and 18. The upper plate 17 is journalled 
in a bearing 21 supported by spider 22. The rods 
16 project downwardly into an internally toothed 
ring 29 which may be driven by a motor 32 via shaft 
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33 and gearing 31: Stationary blades 37 are provided 
for each of the trays 15, which have slots in them, 
staggered with respect to the slots in the trays below 
so that, as the trays revolve, sugar is pushed into 
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the tray below, is carried almost completely round 
this and then pushed through the second slot onto 
the third tray, and so on, finally discharging through 
38. Mounted on a shaft 20 carried by bearing 21 
and driven by motor 27 through gearing 26, are a 
series of fans 34 which cause the air to circulate over 
the sugar on the trays 15. Cool air enters through 
the port 35 and cools the sugar in the cooling zone 
c after which it passes into the drying zone d above the 
partition 40. Here it is heated by elements 39 and 
also mixes with air which circulates through the 
dryer P and is returned through pipe 14 by fan 144. 
It finally leaves through the stack 24. The amount 
of total air flow is controlled by valve 25, while the 
amount passing to the dryer P is governed by valve 
14a such that the sugar entering dryer S is sufficiently 
dry to prevent its caking on the trays. The slow 
speed of the air leaving S is such that sugar dust is 
not carried off but settles on the trays. 


* * * 


Cane Mills. P. V. Tippet, assr. FARREL-BIRMINGHAM 
Co. Inc., of Ansonia, Conn., U.S.A. 2,869,452. 
18th October 1954 ; 20th January 1959.—Feed and 
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bagasse rollers 12, 13 are mounted in journals 14 and 
15 in the side housing of the mill, and held by caps 
18, 19 locked together with the throughbolt 20. 
Lateral adjustment is by screws 21, 22. The necks 
24 of top roll 23 are mounted in journal boxes 25 
and this is held in a top roll housing 26. This housing 
projects into the side housings and rests on a surface 
28 which is part of the side housing. The contact 
surfaces 27 and 28 are shouldered "to allow the 
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housing 26 to pivot about 27. The base 27 is drilled 
and threaded to receive bolt 29 which bears against 
pin 39 in the side housing, limiting upward movement 
of housing 26. The top roll journal box 25 is provided 
with a spacer plate 34, acted upon by ram 36 through 
block 35. An auxiliary ram 44 is provided in the 
head 41 of the main cylinder and operates in a cylinder 
46, connected by a pipe 47 to a cylinder 48. In this 
are a liner 49 and a piston 50 acting on the side of 
the housing 26 ; the action of the piston is resisted 
by the plunger 52 loaded by spring 53 and having an 
adjusting screw 54. The cylinder 46, pipe 47 and 
cylinder 48 form a closed hydraulic circuit so that, 
as the top roll rises, fluid is directed from 46 through 
47 into 48 and so causes the roll to pivot towards 
the right ; the extent of the movement depends on 
the relative dimensions of cylinders 46 and 48 and 
is constant for a constant roll rise. The relative 
volumes of 46 and 48 are adjusted by altering the 
size of liner 49 and 
piston 50 and are so 
arranged that the 


obtained by adding 0-01-2-:0% (0-3-1-5%) of a fatty 
acid ester of a glycoside (diester of methyl glycoside), 
the fatty acid radical containing from 8 to 22 carbon 
atoms (12-14 carbon atoms). 
* * * 

Cane Harvester. R. J. La Rose and E. P. CLAuse, 
of Labadieville, La., U.S.A. 2,871,645. 23rd Nov- 
ember 1954 ; 3rd February 1959. 


* * * 


UNITED KINGDOM 
Beet Diffusers. MASCHINENFABRIK BUCKAU R. WOLF 
A.G., of Grevenbroich, Germany. 807,306. 24th 
June, 1955; 14th January 1959.—Cf. U.S.P. 2,816,049°. 
* * 
Clarification Plant for Service and Waste Waters. 
(Settling Pond for Beet Waste Waters). A. SAMBRAUS, 
of Liineberg, Germany. 807,308. 18th November 
1955; 14th January 1959.—The settling basin has a 


| 


ratio of feed to dis- 
charge openings does 
not alter as the top 
roll rises. 

Drying Non-Crystal- 
lizable Sugar Molas- 
ses. M. SALCEDO 


xt 


VEGA, assr. SUCRO- 
MEL S.A., of Mexico 
City, Mexico. 
2,867,535. 4th Janu- 
ary 1957 ; 6ih 
January 1959.—A 
stabilizing additive is 
prepared by mixing 
8-12 (10) parts of 
sodium stearate, 45 
55 (S50) parts of cal- 
cium oxide, 4-6 (5) 
parts of ethanol, and 
25-35 (30) parts of waier. This is mixed with molasses 
in the proportion of 20-25g per unit of molasses 
corresponding to 1000g of molasses of 85°Bx at 
20°C, and the preduct spray-dried. 
* * * 
Power-operated Curb Cover for Centrifugals. J. 
HERTRICH, asst. WESTERN STATES MACHINE CO., 
of Hamilton, Ohio, U.S.A. 2,869,726. 6ih July 1954 ; 
20th January 1959.—See U.K. Patent 774,955.! 
* * * 

Scraper Blade Device (For a Centrifugal). F. MoretTTI, 
assr. OFFICINE MECCANICHE E FONDERIE A. Bosco 
S.p.A., of Terni, Italy. 2,870,911, 17th August 1956 ; 
27th January 1959.—Cf. U.K. Patent 797,410.? 


* 


Crystallizing of Sugars. S. E. Kent, assr. HODAG 
CHEMICAL CorpP., of Chicago, Ill., U.S.A. 2,871,148. 
3rd April 1957; 27th January 1959.—Increased 
recovery, purity of sugar and ease of spinning are 


substantially horizontal bottom 4 surrounded by an 
annular wall 1. Waste waters are supplied from the 
centre through passage 2 and supply pipe 3, and after 
the solids have deposited, clear water is discharged 
through the annular passage 5. Thick sludge is 
removed by the rockable pump 10 and pipeline 8 
to pump 6 and outlet pipe 7. Pump 10 is mounted 
on trolley 12 which is carried on the rotatable bridge 
9. Acatwalk 11 is provided for inspection. Suspended 
matter is pushed by scraper blades 13 to as to enter 
the range of pump 10, these blades being adjustable 
in the vertical direction by a system of ropes of pulleys 
which governs the position of the supporting rods 
18 in guides 19. 


* * * 


Beet Harvester. T. S. JoHNSON, of March, Cambs. 
807,848. 9th May 1957 ; 21st January 1959. 


1.S.J., 1957, 59, 351. 
2 1.S.J., 1958, 60, 307. 
1958, 60, 148. 
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—,— For Sugar Refining : 


ACTICARBONE 
activated carbons 


CLARCEL 
Filter aids 


CARBONISATION ET CHARBONS ACTIFS 
Vy 24, RUE MURILLO - PARIS 8° - TEL: CARnot 82-00 


PROS 


Which do you need? 


Much of the heat now lost in the boiler flue 
gases can be transferred to the boiler feed water 
by installing a ‘GREEN’S ECONOMISER’. 
Every 10°F rise in feed water temperature saves 
1% of fuel or gives an equivalent increase in 
steam production. 


Sugar mills all over the world are already getting 
these benefits; why not you? Ask for fuil 
particulars of what can'}be™done in your mills. 


__ INDEPENDENCE 


GREEN'S | 
) 


} 
4 


E. GREEN & SON LTD WAKEFIELD - ENGLAND 4 
Makers of economisers for more than one hundred years 


| Wh ( — 
| : | 
4 
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THRO’ THE MILL—ON PENNINE CHAIN 


This strongly-made feeding table chain will 
feed cane for season after season after 
season, giving trouble-free and hard-wearing 
service. ‘‘H2’’ attachments spaced at 
regular intervals in ‘‘H"’ type pintle chain 
H 78 make suitable drag chains for cane 


Pintle Chain 
feeding table purposes. 


Sugar production 
runs smoother on 


TOUGH MALLEABLE IRON—LONG WEARING h n 
INTERCHANGEABLE WITH OTHER MAKES ennine al 


Catalogues on request: PENNINE CHAINBELT CO. LTD., ARMLEY, LEEDS 12, ENGLAND 


Attachment Link 


LSJ. BINDING CASES 


Fixed in an Instant Price: 2ls. 6d. 


or U.S. $3°00 
Practical and Durable i eis, per annual binding 
(including packing and postage ) 


Bind your loose issues of the /.S.J. month by month as received. In this case they will open flat to any 
page. Green covers, gold lettering “‘International Sugar Journal’ and the year if desired. 


Please state in your order whether the year is to be included. 


THE INTERNATIONAL SUGAR JOURNAL, LTD. 
7 & 8, IDOL LANE, LONDON, E.C.3 (England) 


glutton for work... 
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TRADE NOTICES 


Statements published under this heading are based on information supplied by the firm or individual 
Literature can generally be obtained on request from the address given. 


concerned. 


New Gear Units. Crofts (Engineers) Ltd., Bradford 3, 
Yorkshire. 


Two new types of gear units, the Universal Worm 
Reduction Gear Unit (illustrated) and the Universal 
Helical Gear Unit, have been announced by Crofts 
(Engineers) Ltd., Bradford. The primary feature of 
both units is their adaptability to a wide variety of 
mounting positions, shaft dispositions and ratios of 
speed reduction. This is accomplished by a standard- 
ised design, basically similar in each case, which 
employs a single type of gearcase cast with integral 
feet. 


An advantage of the first design is the quick and 
easy modification from one assembly to another 
by the simple interchange of oil fillers, drain and level 
plug positions. No stripping and fitting is necessary. 
The double extension wormshaft makes either right 
or left hand assembly possible by simply removing 
the fan and cowl and replacing them on the opposite 
end. 


The range of sizes initially available have 4 in, 6 in 
and 8in centres for powers fractional to 50 horse- 
power, stock ratios 5: 1 to 70: 1. Smaller and larger 
sizes up to 14 in centres will be available shortly. 


The Helical Gear Unit, also by virtue of its standard- 
ised design, is adaptable to any installation in any 
mounting position and for any combination of gears 
or shaft arrangement. 


The gears are single helical throughout, standardised 
to give a wide range of ratios, with single, double or 


triple reduction gear trains as required, and with 
parallel input and output shaft dispositions—or 
available as right angle drives using spiral bevel gears 
for the first reduction. 


A unique feature of this design is that, regardless 
of the size or combination of gears, the input and 
output shafts are in the same horizontal plane, and for 
each size unit are dimensionally in the same dis- 
position to each other, whether utilising single, 
double or triple reduction gear trains, or arranged as 
parallel shaft units or as right angle drives. The 
unit will be available in a wide range of ratios and up 
to 500 horsepower. Smaller units will be available in 
motorised form. 


* * * 


The “Campo” System of Cane Haulage. FWD 
Corporation, Clintonville, Wisconsin, U.S.A. 

With the ““Campo”’ system, a single FWD Corpora- 
tion truck complete with a special truck bed, six 
to eight skids and one or two “‘Campalva”’ trailers 
is claimed to transport as much as three ordinary 
trucks or ten to twelve animal-drawn carts. Cane 
is loaded in the field onto a skid and the truck brought 
directly to it ; a cable is attached to the front end of 


the skid and locked in place whereupon the skid is 
winched under the control of the driver in his cab. 
The front of the skid rises, as shown in the photograph, 
and is located by self-aligning rollers. Further winch- 
ing causes the skid to swing gently onto six supporting 
rollers. A “‘Campalva”’ trailer, attached to the back 
of the truck, has the skid reloaded onto it by unwinding 
the winch ; when the skid is transferred, the truck 
can move to another loaded skid and pick this up. 
On re-attaching the loaded trailer, the double load 
of cane may be moved off to the factory. 
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“Invicta’’ Vibrating Screens. Russell Constructions 
Lid., Adam Street, London W.C.2. 

The new “Invicta” high-speed sieving and straining 
equipment measures only 3 ft across the sieve and, 
running at 3000r.p.m., has a capacity of nearly 10 tons 
per hour of powders, or up to 15,000 gallons per hour 
of liquids. Advantages include interchangeability of 


parts, ease of cleaning and maintenance, silence and 
reliability. 


Electronic Strip-Chart Recorder. George Kent Ltd., 
Luton, Beds. 


The Mark 3 ‘Multelec’’ high-speed all-mains 
operating electronic strip-chart indicator-recorder, 
up to now of special application only, is now available 
for millivoltage and temperature measurement (in 
conjunction with a thermo-couple, resistance thermo- 
meter or radiation pyrometer). The “‘Multelec’’ has a 
chart-drive unit permitting variation of chart speeds 
from | in/hr to 4in/min and is available in single or 
multi-point form, with point-cycle times of 5, 10, 
or 20 sec, enebling up to 16 variables to be measured 
and recorded consecutively. 


* * * 


PUBLICATIONS RECEIVED. 


“FLEXIROLL”. Fisher & Ludlow Ltd., Bordesley Works, 
Birmingham 12. 


A new brochure describes the “Flexiroll’’ conveyor idler 
system for mining and industrial belt conveyors, which com- 
prises a steel shaft of 85-95 tons tensile strength carrying 
moulded plastic rollers mounted on graphite-impregnated 
nylon bearings and separated by graphite-impregnated nylon 
distance pieces, provided with dust seals. At the ends of the 
roller assembly are graphite-impregnated nylon thrust bearings, 
and steel trunnions, separated from the end plate of the shaft 
by trunnion springs which permit the shaft to flex under varying 
load. 
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HERRMANN SCREENS. Hein, Lehmann & Co. A.G., P.O. 
Box 9107, Diisseldorf, Germany. 


A new catalogue illustrates and gives detailed specifications 
of the very wide range of screens and sieves made by the 
Herrmann Division of Hein, Lehmann & Co. A.G. They 


include “Rima” (slit) sieves, “Rastex” sieve grate, “Serpa” 
sieve plates, round-wire ““Dovex”’ sieves, harp sieve bottoms, 
harp screens, “Vibro” spring-steel wire cloth and mesh, “Rapid” 
sieves, rubber hole screens, rubber thread screens, “Duo” 
screens, “Conidure” perforated sheets, metal conveyor belts 
of many types, and cast-iron pressure jet screens. 

* 


* 


* 


“RITESPEED” MOTORISED CONVEYOR PULLEYS. 
Crofts (Engineers) Ltd., Thornbury, Bradford 3, Yorkshire. 


The motorised conveyor pulleys described in a new leaflet, 
Publication 5911, are ideal for portable, mobile and stationary 
conveyors, installation is simple and they are robustly built 
for continuous heavy-duty and trouble- free long life. They 
are of comparatively low weight, and are available with a 
roller backstop. Powers range from fractional up to 30 h.p., 
and they are available in any reasonable combination of pulley 
diameter and width over the range 6-30in diameter and 
154-64 in width. Belt speeds range from 70 to 500 f.p.m. 


* 


* 


SPRAYING AND DUSTING MACHINERY. Cooper, Pegler 
& Co. Ltd., Burgess Hill, Sussex. 


This latest catalogue covers the entire range of knapsack, 
pneumatic, hand- and power-operated sprayers, and knapsack, 
hand bellows and power dusting machines as well as a dust 
gun, soil injectors and accessories such as nozzles, valves, 
lances, etc. New equipment for 1959 includes the “Hurricane” 
knapsack power mistblower and duster; the “Falcon No. 2” 
pneumatic sprayer, and a complete new range of nozzles and 
lances including a 15 ft aluminium telescopic lance. 


* * 


STANDARDIZATION OF VARIABLE AREA FLOWMETER 
SCALING. Fischer & Porter Ltd., Salterbeck Trading Estate, 
Workington, Cumberland. 


A new leaflet gives details of eight types of standard glass 
tube “Flowrators” which between them cover a wide range 
of flows and are now being marketed with percentage scaled 
metering tubes plus either a factor tag or a clip-in metal scale 
to convert the percentage readings to flow values in the users’ 
required units. They are built entirely from standard inter- 
changeable parts which are available separately, permitting 
easy range changing. 

* 


THE GRUENDLER CANE CRUSHER PROCESS. Gruendler 
Crusher & Pulverizer Co., 2915 North Market, St. Louis 6, 
Mo., U.S.A. 


A recent compilation of results before and after the instal- 
lation of a Gruendler shredder is offered in Bulletin No. 10. 
Data is presented from a mill in Cuba where the crushing rate 
has increased from 75 to 100 t.c.h. while the sucrose loss in 
bagasse has fallen from 2-81 to 1-98°%.. In Hawaii, a mill has 
increased its grinding rate from less than 40 to 70 t.c.h., with 
an increase in extraction from 94-91 to 95-75%, sucrose, while 
moisture in bagasse is reduced from 43-98 to 42-47%, and sucrose 
loss from 2:71 to 1:89°%. At another mill the cane crushed 
was raised from 138-42 to 198-74 tons per hour after instal- 
lation of the Gruendler shredder process, sucrose extraction 
also increasing from 92-76 to 93-:17°,, using slightly less im- 
bibition water. Further details and exact data may be obtained 
on application to the Gruendler Company. 


* 


SMALL POWER WORM REDUCTION GEARS. 
(Engineers) Ltd., Thornbury, Bradford 3, Yorkshire. 


A new folder, Publication No. 5826, describes and classifies 
the small power worm gears, with tables of speeds, ratios and 
dimensions for 1} and 1? inch centres, and for standard, in- 
verted and vertical type units. Stock ratios are from 5:1 
up to 60:1. In addition, a worm gearmotor is available. 
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Refined 
Sugar Raw Total Total 
Spanish tons (Raw Value) 4 
~ 958 1957 
U.S.A. for animal 
feed(c) .. - 1,095 1,095 1,667 
U.S.A. for re-export 8,652 33,522 42,084 10,237 
Total U.S.A. 325,627 2, 820, 873; 145, 144 2,693,540 
Europe : 
2,201 470,721 472,922 411,363 
Germany (West) 1,878 34,545 36,423 373,197 
Germany (East) — — —~ 6,706 
Hungary ...... 10,903 10,903 
Holland ...... 8,723 169,185 177,908 145,283 
61 618 8,667 
_- 60,031 60,031 (d)96,959 
Belgium ...... 16,560 16,560 9,532 
Portugal ...... 99 — 99 9,679 
Greece ........ 58,271 — 58,271 28,802 
Jugoslavia 2,336 2,336 20,878 
Switzerland .... — 15,580 15,580 7,482 
Vatican City .... $19 519 
Austria ........ - 7,698 7,698 10,676 
ere 2,537 30,040 32,577 9,465 
ere 66,569 — 66,569 22,196 
Iceland ........ 4,506 — 4,506 3,959 
Sweden. ....... 33,185 33,185 15,388 
182,146 182.146 347,673 
Total Europe 162,061 1,019,691 1,181,752 1,527,905 
Asia and Oceania : 
$54 539,373 539,927 446,281 
Jordan ........ — — 5,275 
2 rer 8,856 27,747 36,603 8,122 
— 194 194 323 
19,714 19,714 15,786 
— — — 127 
— 9,894 9,894 4,687 
— 17,497 17,497 7,385 


Cuban Sugar Exports, 1958' 


Refined 
Sugar Raw Total Total 
Spanish tons (Raw Value) Sugar 
1957 
Lebanon ...... — 8,605 8,605 13,750 
Pakistan ...... — — 31,094 
Vietnam........ 3,011 20,308 23, 319 — 
- 4,917 4,917 — 
Hong Kong .... 528 7,151 7,679 te 
Total Asia & Oceania 12,949 741,238 754,187 553,371 
Africa 
Morocco ...... 2,386 149,232 151,618 183,523 
5,452 5,452 3,007 
Canary Islands . . - 7,059 
Total Africa .... 7,838 149,232 157,070 193,589 
Canada, Central and S. America : 
2” 184,539 184,539 91,992 
Venezuela ...... 8,085 8,085 _ 
4,110 4,110 40,445 
Honduras ...... 942 942 4,578 
Dutch West Indies 1,451 103 1,554 826 
Uruguay ...... 31,820 
Bermuda ...... 235 235 1,311 
St. Pierre et Miquelon 145 145 47 
1,038 
211 
Colombia 27,080 27,080 . 


42,048 184,642 226,690 172,268 


550, 523 4,914,920 5,465,443 5,140,673 


Grand Total.... 


(a) Includes 1,158 tons Turbinado sugar. 

(b) Includes 152,918 tons of sugar in Bond. 

(c) Also exported to U.S.A. as animal feed : 
refined 12,681 tons, raws 11,784 tons. 

(d) Includes 3,686 tons Turbinado sugar. 


South Vietnam Sugar Plans*.—An agreement was signed in 
Taiwan on the 18th March 1959 providing for the planning 
and construction of three sugar factories in South Vietnam 
by Taiwan technicians under American sponsorship. 

* * * 


Japanese Sugar Imports*.—Total imports of sugar into Japan 
during 1958 were 1,222,985 metric tons, tel quel, compared with 
1,161,187 tons in 1957. The principal suppliers were Cuba 
(515, 967 tons), Taiwan (310,637 tons), and Australia (145,317 
tons), while fairly large amounts were supplied by Dominican 
Republic, Peru, Ryukyu, and Brazil. 


* 


Brazil Drought*. —The drought in Northern Brazil which has 
persisted in some regions for 5 years has become disastrous to 
the population and economy of the area. Sugar production is 
2 million bags below the estimates, and in Pernambuco, the 
yield of sugar is reduced from 104 kilos to 86 kilos per ton of 
cane. New drought-resistant cane varieties are to be developed, 
fertilization is to be improved and cane planters are to be assis- 
ted with loans. 


BREVITIES 


Ecuador Factory Pians®.—Capital is being sought for a sugar 
factory which is planned. Daily capacity is to be 600 tons of 
white sugar. 


* * * 


Khandsari Tax in India*.—Considerable expansion of the 
khandsari industry has taken place of recent years, prejudicing 
the progress of Indian centrifugal sugar production. The tax 
advantages hitherto allowed to this grade of sugar are therefore 
to be partly abolished, and the 1959/60 budget provides for a 


basic excise duty and an additional sales duty to be imposed on 
khandsari. 


1 C. Czarnikow Ltd., Sugar Review, 1959, (396). 48. 

2 C. Czarnikow Ltd., Sugar Review, 1959, (400), 65. 

3 C. Czarnikow Ltd., Sugar Review, 1959, (397,) $3. 

4 F, O. Licnt, International Sugar Report, 1959, 90, (Supp. 5), 70. 

Licut, International Sugar Report, 1959, 90, (Supp. 7), 
102. 


0. International Sugar Report, 1959, 90, (Supp. 7), 
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Sugar Industry of Pakistan.—In our review of the report 
for the National Planning Board', the Company concerned 
was given as Ford, Bacon Inc. instead of the correct name 
of Ford, Bacon & Davis Inc. 


* 


New Pakistan Factories*.-The Pakistan Government has 
consented to the erection of two further factories at Lyallpur 
and Tando Mohammed Khan, the productive capacity to be 
30,000 tons of sugar per year. They are to be put in operation 
in 1960. 


* * 


French Imports and Exports, 1958°.—Imports of sugar in- 
cluded 457,669 metric tons, tel quel, corresponding to 433,932 
tons, refined value, and also 215 tons of refined sugar. Principal 
sources of raws were the French Union (321,821 tons), Cuba 
(65,079 tons) and Brazil (61,999 tons). Exports included 
176,588 tons, tel quel, of raws (173,935 tons refined equivalent) 
and 290,033 tons of refined sugar. Principal destinations 
were the French Union (173,556 tons raws and 152,851 tons 
refined), Morocco (49,849 tons refined) and Switzerland 
(71,523 tons refined). 


Stock Exchange Quotations 


CLOSING MIDDLE 
Lendon Stocks (at 17th April 1959) 


Antigua Sugar Factory (£1) 
Booker Bros. (10s) 

British Sugar Corp. (Ltd. él) 20/14 
Caroni Ord. (2s) .. eae 
Caroni 6% Cum. Pref. (El). 
Distillers Co. Ltd. (6s. 8d units) 
Gledhow Chaka’s Kraal (£1) .. .. .. 66/3 
Hulett & Sons (£1). .. 82/6 
Jamaica Sugar Estates Ltd. (5s units) oe 6/9 
Leach’s Argentine (10s units) .. .. .. 15/6 
Reynolds Bros. (£1) _ .. 
St. Kitts (London) Ltd. (£1) 

Ste. Madeleine (Ord.) (£1)... .. .. .. 3)/- 
Sena Sugar Estates (10s) .. .. .. .. 23/6 
Tate & Lyle (£1) .. . 
Tate & Lyle Investments Ltd. (5s) 
Trinidad Sugar (5s stock units) . id. bar 
United Molasses (10s stock units) ‘so bee 
West Indies Sugar Co. Ltd. (£1) .. .. 26/9 


CLOSING MIDDLE 
New York Stocks (at 16th Apri/ 1959) 


American Crystal ($10) .. .. .. .. 423 
Amer. Sugar Ref. Co. ($100) .. .. .. 39} 
Cuban American .. .. .. .. 27} 
Great Western Sugar .. .. .. .. .. 26} 
United Fruit Co. .. 


West Indies Sugar Corp. ($1) ‘a. 06! “Oa 45 


BREVITIES 


Mauritius Sugar Exports, 1958'.- 


Mauritius exported 
78,443 metric tons of 1957/58 crop sugar to the U.K. during 
1958 and also 344,030 tons of 1958 39 crop sugar. In addition 


she shipped 60,089 tons to Canada, 2286 to Singapore, 1270 to 
Hong Kong, 8966 to Iran, 9332 to Lebanon, 10,148 to Morocco 
and 4805 to Malaya, making a total of 519,369 tons in all. 
Local sales and excluded exports to the Seychelles totalled 
24,959 tons. 


* 
Sugar Production in Indonesia in 1958°.—Details of cane and 
Sugar production during the 1958 milling season have been 


released and are reproduced below, with corresponding figures 
for the 1957 season. 


Estates Sugar Cane. 1958 1957 


Gross area harvested (hectares) §2,627-7 52,265:1 
Gross yield of cane per hectare 

(metric tons) . Tor 103-7 521-4 
Tons sugar per 100 tons cane Te 10-68 11-46 
Gross sugar yield per hectare 

Small growers’ cane. 
Gross area harvested (hectares) 76,388°6 71,460-7 
Gross yield of cane per hectare 

(metric tons) . 90-8 98-2 
Tons sugar per 100 tonscane.. .. 10°57 11-40 
Gross sugar yield per hectare 

(metric tons) .. 9-60 11-19 
Total sugar production (metric tons) 737,076 799,881 


Generally speaking, the area harvested includes plant cane 
plus first and second ratoons. The total area harvested includes 
third ratoons which, apart from some other minor influences, 
accounts for the difference between the sum of the 1958 figures 
for estate cane plus small growers’ cane (74,311-9 hectares) 
and the total given by the Proefstation (76,388-6 hectares). 

* * 


The late G. L. Fawcett.—George L. Fawcett, who died 
recently in Buenos Aires, was born in Nebraska and graduated 
from the University of that State in 1905. In 1905-1906 he 
was Professor of Botany in Doane College, and in 1906-1908 
Plant Pathologist of the Federal Sub-tropical Laboratory of 
Miami, Florida. From 1908 to 1915 he was Plant Pathologist 
of the Puerto Rico Agricultural Experiment Station. In 1915 
he was contracted by the Government of Tucuman, Argentine, 
as Botanist and Plant Pathologist of the Tucuman Experiment 
Station, which position he held until he resigned in 1947. 
After that he was honorary plant pathologist to the Tucuman 
Sugar companies until 1954. Besides working in the Experiment 
Station, in 1916-1918 he was Professor of Plant Pathology in 
the University of Tucuman. Mr. Fawcett was the first plant 
pathologist to work in the Argentine, and his work was con- 
sidered as of very great value to the farmers in the whole of 
the North of that country. He studied especially the diseases 
of sugar cane (notably mosaic, smut, top-rot, root disease, 
black rot and sooty mould), rice, sugar beets, tobacco, cotton, 
tomato, potato, and citrus. In his botanical work, he carried 
out very important studies on the identification of varieties of 
cane, and also formed a complete herbarium of the flora of 
all the northern provinces, all the specimens being mounted 
in the same way as those of the great museums of North America 
and Europe. In the field of plant breeding he produced many 
important hybrids of tobacco, cotton, tomato, and especially 
of the sugar cane, the well-known * ‘Tucuman seedling varieties’ 
having been produced by him. A number of these canes turned 
out to be so superior to the varieties formerly planted, that 
they now form the principal bases of the Argentine sugar 
industry, occupying some 260,000 hectares. 


W. E. Cross. 


1.S.J., 1959, 61, 56. 

F. O. Licut, International Sugar Report, 1959, 90, (Supp. 7), 
103. 

3 Sucr. Frane., 1959, 1@0, 92. 

4 Mauritius Sugar News Bull., 1959, (88). 

5 Circular Proefsta. v.d. Java-Suikerind., 1959, (1), 5. 
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THE WESTERN STATES MACHINE CO. 
WELCOMES YOU TO HAWAII 


THE WESTERN STATES MACHINE CO. {5 


THE WESTERN STATES MACHINE COMPANY 


No other sugar producing country of the world could afford you as 
complete a picture of Western States centrifugals. In these islands 
you will find every type of centrifugal equipment made by “Roberts.” 


OAHU 


Hakalau Plantation Company 
Hilo Sugar Plantation Company 
Honokaa Sugar Company 


Pepeekeo Sugar Company 3) 
Hutchinson Sugar Company Kohala Sugar Company = 
Laupahoehoe Sugar Company -- Papaaloa Mill oe 
Laupahoehoe Sugar Company -- Ookala Mill 
Hawaiian Agricultural Company ee 
If your inspection stimulates questions, we shall 3) 
be happy to answer them. Contact our office. 3) 


California and Hawaiian Sugar 
Refining Corp. Ltd.-- Aiea Refinery 
Ewa Plantation Company 
Kahuku Plantation Company 
Oahu Sugar Company, Ltd. 
Waialua Agricultural Company, Ltd. 


We applaud your choice of Hawaii 
as the meeting place for the Tenth 
Congress of the International Society 
of Sugar Cane Technologists. 


On your inspection trips we hope you 
will look for them at these factories. 


KAUAI 


Grove Farm Company, Ltd. 
Kekaha Sugar Company, Ltd. 
McBryde Sugar Company 
Lihue Plantation Company, Ltd. 
Olokele Sugar Company, Ltd. 


HAWAII 


305 Royal Hawaiian Avenue 
Honolulu, T. H. 
Telephone - - 997964 
MR. WALTER CHILD 
Pacific Manager 


HAMILTON, OHIO, u. A. 


Hawaiian Commercial & Sugar 


2 
Hawaiian Commercial Sugar 
Company -- Puunene Mill a, 
Wailuku Sugar Company ps) 
Pioneer Mill Company, Ltd. Ss) 


Olaa Sugar Company, Ltd. 
Onomea Sugar Company 
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Index to 


Bellingham & Stanley Ltd. 

Belliss & Morcom Ltd. . 

Bennett, Sons & Shears Ltd. ne 

Thomas Broadbent & Sons Ltd. ili 


George C lark & ‘Sons (Hull) Ltd. vi 
Clydesdale Chemical Co. Ltd.. xlv 


Dorr-Oliver Inc. - Inside Back Cover 
Dunford & Elliott Process Engineering Ltd. kart as xvi 


Co.fInc. .. .. xlix 
Soc. Fives Lille—Cail Vili 
George Fletcher & Co. Ltd. XXVi, Outside Back Cover 


Grill Floors Ltd. 


G. M. Hay & Co. Ltd. : 
Hein, Lehmann & Co. A.G. 

N. A. Helmer 

Honolulu Iron Works Company 
Robert Hudson Ltd. ; 
Hudson & Wright Ltd. 


Advertisers 


PAGE 


John McNeil & Co. Ltd. 
E.C. Masson .. xl 
Mirrlees Watson Co. ‘Ltd. .. Inside Front Cover, i 


Co. Lid. .. .. XXXVili 
Pott, Cassels & Williamson Ltd. .. .. .. .. .. XXxXii 
Power Plant Co. Ltd. xIvi 


Rotameter Mfg. Co. Ltd.. v 


Sack Filling & Sewing Machine Syndicate ee to at iv 
Salzgitter Maschinen A.G. __.... xii 
Richard Simon & Sons Ltd. xli 
A. & W. Smith & Co. Ltd. XXIV, XXV 
Sparkler Manufacturing Co. i 
Squier Corporation .. 

Duncan Stewart & Co. Ltd. a 
Stork-Werkspoor N.V. (V.M.F.) 
Suchar Sales Corporation 
Sugar Manufacturers’ Supply Co. Ltd. 


John Thompson Water Tube Boilers Ltd. 


Watson Laidlaw & Co. Ltd. 
Western States Machine Co. .. 
Joseph Westwood & Son Ltd.. 
Whitlock Bros. Ltd. 


FOR BUYERS’ | GUIDE SEE JANUARY ISSUE, pp. sie’ 


SMALL ADVERTISEMENT RATES. 


Forty words or under—£l. 5s. Od. sterling or 

S. $3.50, prepaid. Each additional six words or 

part thereof—4s. Od. or U.S. $0.60. Box Number— 
charged as six words. 


N. A. HELMER 


Member A.S.M.E. 
CONSULTING ENGINEER 
Representing 
The Mirrlees Watson Company Limited, Glasgow, Scotland 
Pott, Cassels & Williamson Limited, Motherwell, Scotland 


Post Orrick Box 54—PLAINFIELD, N.J., U.S.A. 
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RR EQUIRED URGENTLY—Three 550/600 h.p., also 
one 300 h.p., twin cylinder STEAM ENGINES for 
superheated steam at 1101b. initially, exhausting to 
10/15 Ib. back pressure.—G. Cohen Sons & Co. Ltd., 
Wood Lane, London, W.12. Tel.: SHE 2070 and 
Stanningley, Nr. Leeds. Tel.: Pudsey 2241. 


E. C. MASSON Constctinc excoveer 


CANE SUGAR MILLS & REFINERIES 
Engineering & Construction — Improvements & Expansion 
FACTORY AUTOMATION 
P.O. Box 1728 MIAMI 10, FLORIDA 

Cables: NossaM U.S.A. 


Telephone: 
Highland 3-3025 


CHAINBELT 
COMPANY LTD. 
DERBY - ENGLAND 


CARRIER CHAINS 


IN CORROSION- RESISTANT 
MALLEABLE IRON 


STEEL CHAINS 
UP TO 140,000 LB. 
BREAKING STRENGTHES 
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CONTINUOUS 
BELT WEIGHER 


for weighing whole beets 
or cossettes 


Specially adapted for con- 
trolling the speed of cutting 
mills relative to weight for 
Continuous Diffusion Plants 


PHOENIX WORKS, 


Telephone: 75136-7-8 


RICHARD SIMON & SONS LTD. 


BASFORD, NOTTINGHAM 


Telegrams: 


Automatic and Sackfilling 


Weighing 
Machines 


SPECIAL TYPES IN 
CONSTANT PRODUCTION 
for 


e RAW SUGAR 
e REFINED SUGAR 
eand BEET PULP 


“Balance, Nottingham” 


Preferred for 
Performance 


~and adapted to their purposes 
by material specifications to 
suit the fluids handled, and by 
layout and drive to suit location 
and power available. 


AER AN 
REGISTERED 
* 


TRADE MARK 


Top Left: Unishaft Electric. 
robust, self-contained units 2” /1°-5"/6" 


Top Right: Multistage Unit. Self-Priming 


can be arranged without impairing 
efficiency. 1)”, 2” and 3” 


Centre: Sump Drainer for a variety of 
dewatering purposes. Float switch in- 
corporated. Size 1” 


Bottom Left: Automatic Self-Priming 
mp. Pumps dirty water containing 
small solids. 14” and 3” models. 


Bottom Right: Bare Shaft re, 
driving how you will. Sizes }’/1 


or 


SAUNDERS VALVE CO. LTD. 
Safran Pump Division 


DRAYTON STREET 
WOLVERHAMPTON 
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“Brasil Acucareiro ” 


OFFICIAL ORGAN of the BRAZILIAN 
INSTITUTE OF SUGAR & ALCOHOL 
(ENSTITUTO DO ACUCAR DO ALCOOL) 


A MONTHLY MAGAZINE containing 
complete news and specialized contributions 
on Brazilian and international sugar agri- 
culture and industry. 


Annual Subscription : 


Foreign Countries 
Single Copies 


Remittances must be made in the name of 


INSTITUTO DO AGUCAR EB DO ALCOOL 
Praca 15 de Novembro, 42, 
Rio de Janeiro, 
BRASIL. 

Caixa Postal, 420. 


THE SOUTH AFRICAN 
SUGAR JOURNAL 


covering the 


Sugar Industries of NATAL, ZULULAND, 
MOZAMBIQUE and EAST AFRICA 


Since 1914 


The South African Sugar Journal has 
presented planters and millers in the 
territories for which it caters with 
authoritative reviews of developments 
in all fields of sugar cane technology. 


FREE SAMPLE COPY SENT ON REQUEST 


Subscription and Advertising Rates 
available from 


THE SOUTH AFRICAN SUGAR 
JOURNAL 


P.O. Box 1209 


London Assurance House, Smith Street 
Durban, South Africa. 


Telephone 25612 


SUGAR NEWS 


A MONTHLY JOURNAL DEVOTED TO 
THE INTERESTS OF THE PHILIPPINE 
SUGAR INDUSTRY 


Published by : 
THE SUGAR NEWS PRESS INC. 


FEATURES 


Results of research and experiments in fields and 

mills, and other important developments in the 

Philippine sugar industry of interest both to technical 

men and laymen; sugar production, prices, and 

market news and statistics ; write-ups on other 

important and allied industries in the Philippines, etc. 
SUBSCRIPTION 


$7.50 U.S. Currency, per annum, post frec 
for U.S.A. and its possessions 


$10.00 U.S. Currency, per annum, post free 
for other foreign countries 


WRITE POR A FREE SPECIMEN COPY 
AND FOR ADVERTISING RATES. 


Publishing Office : 
417 Dasmarifias, 316 Dojia Salud Building, 
Manila, Philippines. 


CUBA SUGAR YEAR BOOK 


New Edition (Spanish-English) containing SUGAR 
CENSUS corrected to date, informative data and 
alphabetical index of Sugar Mills, giving situation, 
ownership, year founded, nationality, character- 
istics, total employees, yield (°,), total cane 
ground, production and export of sugar, molasses, 
syrups, alcohol, cane brandy, aguardiente, rum. 


Also lands owned and leased, colonos, days 
grinding, record and maps of rainfall, price of 
sugar and value of crops. Maps of Cuba showing 
ports, landings, distances, railways, roads, air 
communications, telegraph, cable and telephone 
connexions. Graphs with cane and cane products 
data. Bonded warehouses, taxes, and legislative 
measures enacted touching the industry. 


Directories with over 3000 names and addresses 
of official and private organizations, business firms, 
cane growers (Colonos), department heads, pro- 
ducers, shippers, etc. 

Foreign Section: Sugar production in U.S. 
and other countries (beet and cane). Imports 
and distribution of sugar and by-products in U.S. 
World demand and consumption, quotas, distri- 
bution, transport, etc. 


$5 post paid 
Edited 
CUBA ECONOMICA Y FINANCIERA 


POST OFFICE BOX 2549, HAVANA, CUBA 
Teleph. M-3148 Lonja 441-442 
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FOR 


MAXIMUM GRIP & 
MINIMUM WEAR 


& CO. LTD. 
lronfounder 
GLASGO 


FOR 


UGAR FACTORIES 


AND 


REFINERIES. 


Two Pumps at work in a Sugar Factory in Jamaica, one pumping cold water for condensers in evaporation plant, the 
second pumping heated condenser return water to the cooling tower. 


‘Non-clogg’ Centrifugal Pumps, made in gunmetal, can also be supplied. 


LEE, HOWL & CO. LTD. 
TIPTON °- Staffs. 


London Office : 375 Regent’s Park Road, Finchley, N.3. Glasgow Office : 68 Gordon Street. 
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HONIRON 


Cane Knives—Carriers—Feeder Tables Juice Heaters 


Evaporators — Condensers Hamill Lowhead Vacuum Pans 


SUGAR FACTORIES 


DISTILLERIES — REFINERIES 


REPORTS AND STEAM BALANCE 
INVESTIGATIONS 


SALES REPRESENTATIVES FOR 
WERKSPOOR RAPID CRYSTALLIZERS 


HONOLULU IRON WORKS COMPANY 
HONOLULU, HAWAII HILO, HAWAII MANILA, PHILIPPINES 
165 BROADWAY, NEW YORK 6, N. Y. 

Cable Address: HONIRON, NEW YORK 


10-ton cap. 
Sugar Cane 
Car (with 
screw brake) 
for gauges 
up to 1 metre 


ROBERT HUDSON LTD 
RALETRUX HOUSE, MEADOW LANE, LEEDS. Telephone LEEDS 20004. LIGHT RAILWAY = MATERIALS 
LONDON: 30-34, Buckingham Gate, Westminster, S.W.1. Tel.: ABBey 7127. "Grams “‘Raletrux”” (all offices). 
Works at Leeds, Benoni (near Johannesburg), Durban and Calcutta 
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Flow Sheet Diagram showing Bennett plant distilling Power Alcohol ee 
from sugar for use in high-octane petrol, cosmetics, perfumes etc. 4 


Designers and Manufacturers of Processing Plant for the 
Chemical, Pharmaceutical, Food and many other industries. | 


Equipment available in Stainless Steel (all grades), 
Mild Steel, *‘ Monel” Metal, Copper, Nickel, Aluminium 
etc., and if desired, with plastic or rubber lining. 
Photo: The Autocar 
. . BENNETT, SONS & SHEARS, LTD., 9-13 GEORGE ST., MANCHESTER SQ., LONDON, W.1 


A} TELEPHONE : WELBECK 8201 (6 LINES) - WORKS : BIRMINGHAM, LEEDS, LONDON 


... the highly activated Carbon 


for ALL Decolourising purposes 


Actibon improves appearance and quality 
surely and safely by efficient removal of 
impurities from solution. It is widely 


used for decolourising fine chemicals, oils, A e dB I B O N 


fats and waxes, biochemical preparations; 


sugars and many other products. Write ° - 
rodey for the highly activated Carbon 


THE CLYDESDALE CHEMICAL CO. LTD. 


142 QUEEN STREET, GLASGOW, C.! 
Telephone CENtral 5247/8 Telegrams ‘‘Cactus’’ Glasgow 


COLUMN “ — 


We make ; 
Magnetic Drums, Illustrated is the 
Pulleys, ¢ *‘Boxmag’’ Super 
Conveyor Heads, Intensity Magnetic 
Suspension Magnet, é Conveyor Unit 
Ciutches destined for use in 4 
Magnetic Chutes : 72 in. wide Cane 
Filters, Sweeper and ‘ Carrier for protecting 
Permanent Magnetic the Crusher. 
Separators. 


G WORKS - BOND ST. - HOCKLEY - BIRMINGHAM 19 - ENGLAND 


TO YOUR 


REQUIREMENTS 


Whatever your transmission problems we 
design gears for any power—any speed. 
More than 50 years of 


specialised experience at your service. 


THE POWER PLANT COMPANY LIMITED 


WEST DRAYTON, MIDDLESEX 
Telephone: West Drayton 2626 (4 lines) Telegrams: Roc. West Drayton 
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PRECISION INSTRUMENTS 


for sugar and other solutions 


including fruit juice, soft drinks, beer, wines, honey, jam, 
jelly, condensed milk, salt solutions, starch, gums, chemicals, 
oils, textiles, size, etc. 


An accurate yet simple instrument reading % 
directly upon a scale. A double prism ensures ample 
illumination by day or artificial light. Readings can be 
estimated to 1/10 of 1%. Now made in 6 ranges : 
0-28%, 0-50°%, 15-55% and 40-85% soluble solids ; 0-27% 
starch ; and 78-98% soluble solids for use with honey. 


MANY THOUSANDS OF THESE INSTRUMENTS ARE SOLD 
FOR TESTING MATERIALS OF ALL KINDS 


Instruments reading 0-50, 15-55, and 40-85°, soluble solids, each £12 0s, Od, 
Instruments reading 0-28°, soluble solids, and for starch and 

honey, each £15 Os. Od. 
Postage in U.K., extra 2s. Od. 


Full particulars from the makers : 


Bellingham & Stanley Lid. 


DEPT. |, 71 HORNSEY RISE, LONDON, N.19 
PHONE: ARCHWAY 2270 


Pocket Refractometer 


MECHANICAL GRABS 


This grapple is specially designed for handling sugar canes. 
It isfof the twin-rope, self-dumping type, but can be made to 
operate from single or multiple rope cranes. Send for full details. 


JOSEPH WESTWOOD & CO. LTD. 


Contractors to H.M. Government Departmenis, Crown Agents 
for the Colonies, British Railways (British Tronsport Com- 
mission), etc., ete. Bridge and Constructional Enoineers, Manu- 
facturers of Mechanical Grabs, Pressed Steel Troughing and 
Sheet Metal Equipment, Steel Stock Holders. 


Napier Yard, Millwall, London, E.14. EASt 1043 


The Australian 
Sugar Journal 


A MONTHLY JOURNAL issued by the 
AUSTRALIAN SUGAR PRODUCERS 
ASSOCIATION LTD. 


Circulates throughout the sugar-producing 
districts of Australia. 


It has in addition a substantial 
international subscription list. 


Subscription Rates : 
One pound (£1) (Australian) per annum. 


For advertising rates, write : 
G.P.O. Box 608J, Brisbane, Queensland. 


CILMORE SUGAR MANUALS 


MANUAL AZUCARERO DE CUBA 


THE CUBA SUGAR MANUAL 


(In Spanish). Published Annually—1958 Edition 
now available. 


THE HAWAII SUGAR MANUAL 
Published every Third Year—1957 Edition now 
available. 

THE PUERTO RICO 
SUGAR MANUAL 
(including Dominican Republic and Haiti) 
Published every other year—1958 Edition now 
available. 

THE LOUISIANA-FLORIDA 
SUGAR MANUAL 
Published every other year—1957 Edition 
available. 

Each $10.00 per copy (post paid) 


* Detailed Technical Surveys on Agricultural and 
Manufacturing Practices of the Cane Sugar Industry 


CILMORE PUBLISHING CO., INC. 


523/525 Audubon Bidg., New Orleans 16, 
Louisiana, U.S.A. 
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Fully continuous flow centrifugals of Hein, Lehmann & 
Co. A.G. are excellently suitable for curing of most 
difficult massecuites, e.g. C-, final or second product. 


Latest modifications in construction allow them to be 
used also in affining stations. 


Hein, Lehmann & Co. centrifugals are already working 
in various countries and have stood the test everywhere. 


Patents have been taken out for the fully continuous 
flow centrifugal in Germany and other countries. 


Fully Continuous Flow Centrifugals 


offer the following advantages: 


@ continuous working @ reduction of working personnel 
@ small current consumption, no current peaks @ high output @ light weight 
@ no special foundations @ vibration-free running @ siniform sugar quality 


HEIN, LEHMANN & CO. 
Aktiengesellschaft Dusseldorf 


Abt. Massentrennung 


Telephone: 70201 Telex: 0858 2740 P.O. Box 9107 
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patented) 


OTHER EQUIPMENT 


reflecting Farrel leadership 
in sugar mill design 


WICHITA AIR CLUTCHES 

used in the carrier drive, con- 
tribute to ease and safety of 
operation; also used between 
gear units of a turbine drive. 


REVOLVING CANE KNIVES 

provide high efficiency with 
economy in the preparation of 
any kind of hard or soft cane. 


AMAZINGLY DURABLE 


they are gaining world-wide popularity 


More and more modern sugar 
factories the world over are stand- 
ardizing on Farrel rubber-belt 
intermediate carriers. This has 
been proven by recent orders from 
such widely separated places as 
the West Indies and South Africa. 

Initial installations of these 
carriers have seen as many as six 
crops and handled approximately 
two and one-half million tons of 
cane with absolutely no down time. 
Not a penny has been spent for 
parts replacement. 

Furthermore, this patented 


device has shown other important 
advantages. It provides better re- 
tention of bagasse and imbibition; 
it has greater force-feeding action 
than the slat type; and production 
can be significantly increased. 

Write for 40-page bulletin 312 
which gives details of this new 
development, as well as the other 
equipment shown. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT, U.S.A. 


Plants: Ansonia and Derby, Conn., Buffalo 
and Rochester, N. Y. 
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1.S.J. 
SUGAR BOOK DEPARTMENT 


All books reviewed in this Journal may be obtained through our Sugar Book Depart- 
ment. Where no inclusive price is quoted in our review, 2s. 6d. should be added to cover 
the cost of packing and postage. 


= Check your personal library against 
the list of basic books given below : 


POST PAID 
BASIC CALCULATIONS FOR THE CANE 
SUGAR FACTORY: Eisner ... ... Ts. 6d. 


PRINCIPLES OF CANE SUGAR MANUFACTURE: Davies (1938) 22s. 6d. 
CANE SUGAR AND ITS MANUFACTURE: Geerligs .. (1924) 32s. 6d. 
CANE SUGAR HANDBOOK (8th ed.) : Spencer and Meade (1945) 134s. 6d. 


SUGAR ANALYSIS (3rd ed.) : Browne and Zerban ... ... ... (1941) 183s. 6d. 
BEET SUGAR ECONOMICS: Cottrell ... (1952) 42. 6d. 
POCKET SUGAR YEAR BOOK: Int. Sugar Council ... ... (1957) IIs. Od, 
SUCRERIE DE BETTERAVES: Dubourg .. .. .. ... ... (1952) 84s. 6d. 


PRINCIPLES OF SUGAR TECHNOLOGY (Vol. 1) : Honig (1953) 97s. 
(Vol. 11): Honig (1959) 97s. 


TECHNOLOGY FOR SUGAR REFINERY WORKERS (3rd ed.): Lyle = 72s. 


LICHT’S INTERNATIONAL SUGAR ECONOMIC YEAR- 
BOOK & DIRECTORY .. ... . rm 55s. 6d 


SYSTEM OF CANE SUGAR FACTORY CONTROL (2nd ed.): 
International Society of Sugar Cane Technologists ... ... ... (1956) (3s. 9d. 


LABORATORY MANUAL FOR QUEENSLAND SUGAR 
MILLS (3rd ed.): Bureau of Sugar Experiment Stations ... (1954) 23s. 6d. 


The above prices include postage and packing. 
Terms are strictly cash in advance. 


Our Bankers are: Barclays Bank Ltd., 3 Great Tower Street, London, E.C.3. 


SUGAR BOOK DEPARTMENT, International Sugar Journal, Ltd. 
7 & 8, idol Lane, London, E.C.3. 
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MANUFACTURING FACILITIES IN : 


Germany Japan 
Belgium 
Holland Brazil 


South Africa 


India Philippine Islands 
Australia Indonesia 
Argentina 


World-wide manutacturing facilities 
. another reason‘for growing sales 


of DORR-OLIVER 


You profit two ways when you buy Dorr-Oliver sugar 
processing equipment. First: In Oliver-Campbell 
Filters and RapiDorr Clarifiers you get the world’s 
finest equipment for handling cane juices and muds. 
SECOND : Manufacture in many countries enables you 
to save on shipping costs and to take advantage of the 
most favourable customs and currency arrangements. 
Wherever your equipment is made, you will get the 


Sugar Processmg Equipment 


same high quality manufacturing and experienced 
Dorr-Oliver service. Call your nearest manufacturing 
or sales representative—or write to Dorr-Oliver Incor- 
porated, Cane Sugar Division, Stamford, Connecticut, 
U.S.A. 


Oliver-Campbell and RapiDorr are Trademarks of 
Dorr-Oliver Incorporated, Reg. U.S. Pat. Off. 


RapiDorr Clarifiers ...the first choice of 
progressive cane sugar manufacturers for 
high capacity, brilliant juice. and greater 


sugar extraction. 


Oliver-Campbell Filters . . . now. also 
available in stainless steel construction with 
new design improvements which provide 
greater capacity and lower maintenance. 


U.S.A. 
England 


NDIA’S FIRST 
‘SUGAR MILL 


Sugar Corporation’s factory at 
Deo band, United Provinges, fret 
in to Operate am ai turbine 
SUPPLIED BY (FLETCHER) OF, 
E---giving @lead to neatly 200. - 
factories in one OF the ‘biggest. 

sugar - producing countrits. in the 


COMPLETE PLANT FOR THE SUGAR INDUSTRY. 


Cane! Kniic Sete—Muxwell Shredders 
Maxwell: Boulogne Liquid 
take Evaporator=Centre Flow Pane 
Dry and Gas Pam 
Crys 
ment Pumps for Masseculte and 

Liquids. 
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